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oustt OZ, Lusuble oti 


NEW 7AR//CLAD TOTALLY ENCLOSED MOTOR 
IS MORE FULLY PROTECTED FROM DUST, DIRT, 
WEATHER, OR WHAT-HAVE-YOU .. . 








FOR EXTRA-SEVERE JOBS 

Applications amid dust, metal filings, coolants, or cor- 
rosive agents, where totally enclosed motors have always 
been required, will now have the benefit of a stronger 
armor, plus convenience features that simplify installation 
and servicing. 


FOR EXTRA-WET LOCATIONS 

Indoors or out, these Tri-Clad totally enclosed motors 
will take hosings or heavy rains without danger of shut- 
down. The cast-iron frame is strongly resistant to rust 
and corrosion. 
FOR EXTRA LONG LIFE 

Many motor users are making the totally enclosed 
motor their standard for all jobs— based on evidence of 
long-term savings. This new member of the Tri-Clad line 
makes this decision more logical than ever. 


HAZARDOUS ATMOSPHERES 

“Companion motors” to the standard Tri-Clad totally 
enclosed, the new explosion-proof and dust-explosion- 
proof types are tested and listed by Underwriters’ Lab- 
oratories for Class I Groups C and D, and Class II 
Group E, F, and G. 









Now, General Electric has applied Tri-Clad con- 
struction to its, line of totally enclosed induction 
motors (1 to 1000 hp) and to most of its explosion- 
proof motors as well. Extra protection has been 
raised another notch. 





THESE 9 POINTS 


of new strength and serviceability put 
this Tri-Clad totally enclosed motor way 
ahead 


1. Acast-iron, double- 
wall frame that com- 
pletely encloses wind- 
ings and punchings 


2. Ribbed cast-iron 
end shields, machined 
to provide a tight seal, 
yet easily removed 


3. Well proved pres- 
sure-relief greasing 
systems which can be 
packed with a long-life 
lubricant where advis- 
able 


4, Cast -iron conduit 
box diagonally split 
for wiring convenience 
(independently explo- 
sion-proof on explo- 
sion-proof motors) 


5. Leads are sealed in 
a nonshrinking com- 
pound at the point 
where they emerge 
from frame 


6. Rotating, labyrinth 
seal prevents infiltra- 
tion of grit or liquids 


7. Large, free-flowing, 
easy-to-clean air pas- 
sages protect parts 
from accumulation of 
dust and foreign matter 


8. Modern “ageless” 
insulation treatment 
includes Formex* 
magnet wire 


9. Powerful external 
fan is removable, sim- 
plifying maintenance. 
(Nonsparking type for 
explosion - proof 
motors. ) 


ANDIN ADDITION 
—compactness and 
short length promote 
ease of handling and 
installation. 











*Trade-mark Reg. U.S. Pat. Off. 
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FOR THE COMPLETE STORY | 
GENERAL ELECTRIC COMPANY 
| Apparatus Dept., Schenectady 5, N. Y. | 


Please send me GEA-4400, which describes the new | 
Tri-Clad totally enclosed motor. 


| Please send me GEA-4131, “IMotors and Control | 
| for Hazardous Locations.“ | 
Ms | NINN +c <-4.5 s cta carahicmntaplianasia en cnnienibnaiiicetanteabaaistuneamiaaee | 
GENERAL ELECTRIC (°C | 
| a ats age ite ts | 
460-257-8068 


THE PETROLEUM ENGINEER, August, 1946 11 





The Corse of Oil 





OIL IN U. S. FOREIGN POLICY 


On the assumption that the United States may be 


obligated in prudence to consider the possibility of 


substantial dependence upon external sources of sup- 
ply and therefore to consider the measures that should 
be taken to insure the availability of foreign supplies 
of oil, John A. Loftus, Chief of the Petroleum Divi- 
sion, Department of State, in an address at the Uni- 
versity of Pittsburgh last month, said that the meas- 


ures we should take would be directed toward the fol- 


lowing ends: 

First. To promote the development of those sources 
of supply (primarily in the Western Hemisphere) 
that are well located from our point of view—that is, 
economically located under circumstances of peace 
and strategically located under circumstances of war. 

Second. To encourage and facilitate within reason 
the participation of American capital and enterprise 
in the development of such sources of supply—not 
merely because of the readier access which such par- 
ticipation would guarantee to us but also because on 
the record the technical and managerial skill of the 
\merican petroleum industry is pre-eminently com- 
petent to insure the prompt and efficient development 
of resources anywhere. 

Third. To promote the development of oil poten- 
tialities in the Eastern Hemisphere, particularly in 
the oil-rich areas of the Middle East—so that the ex- 
panding requirements of Europe and Asia for petro- 
leum products can be met from Eastern Hemisphere 
production without that drain upon Western Hemi- 
sphere reserves that has characterized the pattern of 
world oil trade in the past. 

Fourth. To facilitate and encourage within reason 
the participation of American capital and enterprise 
in the development of Eastern Hemisphere resources. 


These are the main objectives that from the point 
of view of our own national well-being we should seek 
to attain. The mechanisms by which we can further 
their attainment are too numerous to list in detail but 
include such things as: 

First. Promotion of a generally stable political and 
economic environment. ; 

Second. Encouragement of the emergence of sound 
conditions of basic law and of contract so that oil in- 
dustry operations abroad can be conducted in an at- 
mosphere of reasonable political tranquillity. 

Third. Worldwide promotion of conditions of ex- 
panding trade upon liberal principles and of stable 
convertible currencies so that an adequate commercial 
incentive will be provided for the development of 
known oil potentialities. 
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by K.C. SCLATER 


Fourth. Promotion of free and flexible competition 
in the international oil trade so that supplies from 
abroad may be available to meet the needs of the 
United States and to supplement our indigenous pro- 
ductive capacity. 

Fifth. Promotion of fair and mutually beneficial! 
contractual relations between American oil companies 
and the governments of those countries whose oil re- 
sources are being developed so that (a) the invest- 
ment position of American companies will be solidly 
based; (b) good intergovernmental relations will be 
promoted; and (c) the commercial operations. of 
American companies will be conducted always in such 
manner as to foster the economic advancement and to 
raise the standard of living of the people within whose 
territory the oil is found. 

Sixth. Elimination of political and commercial re- 
strictions upon the free competitive development of 
oil resources wherever found. This, as you know, was 
one of the principal objectives sought in the negotia- 
tion of the Anglo-American Petroleum Agreement. 


The foregoing is, Mr. Loftus thinks, the outline of 
a sound foreign oil policy and program for the United 
States. Lest it be misunderstood, he hastens to add that 
it is not a program for forcing imports, or for under- 
mining the American domestic petroleum industry, 
or for flooding the country with cheap oil. It is a policy 
and program designed to insure that, if the United 
States finds that it needs to import substantial quanti- 
ties of oil to maintain its complex industrial economy 
and to insure its military security, the circumstances 
of world trade in oil will be such as to guarantee the 
availability to the United States of whatever petro- 
leum supplies the domestic industry may be incapa- 
ble of producing. 


SCRAP SHORTAGE ACUTE 


An interruption in steel production is threatened 
by a shortage of iron and steel scrap. Open-hearth 
furnaces are being shut down for lack of the neces- 
sary scrap, this at a time when the nation can ill afford 
an interruption of steel production. 


The oil industry has been called on to make a sur- 
vey of all properties for sources of scrap and to ar- 
range for its immediate collection and movement to 
the proper material supply lines. By doing so, the oil 
industry will be helping to keep the steel mills con- 
tinuously and adequately supplied. 


Many drilling programs are being held up because 
of inadequate supplies of drill pipe and casing. A 
concerted effort by the oil industry in turning in its 
scrap can reduce the period of inadequacy. 
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@ It’s amazing what a bit of corrosion 
can cause... or a weakened vessel . . . or 
a leaky valve. And it’s equally amaz- 
ing how UOP Inspectors detect these 
potential danger points. It’s their job 


... day in and day out...serving UOP 
licensees. And they’re experts at it. 


They get at the bottom of things. 
They find out what, if anything, is 
likely to cause trouble. And they rec- 
ommend the necessary steps to correct 
the condition. 


That means safety. It means uninter- 
rupted production. It means untold 
dollars saved. It can easily mean the 
difference between profitable and un- 
profitable operation. 


With the same thoroughness, auto- 
matic control equipment is checked at 
frequent intervals by UOP Instrument 
Men. And, of course, UOP Engineers 
and Laboratory Technologists are al- 
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~ UOP service men 


ways available for the study and solution 
of any refining problems that may arise. 


It’s impossible to estimate the value 
of this service. Its effectiveness can only 
be measured by the things that don’t 
happen . . . accidents — fires —shut- 
downs — delays — low yield. But the 
results . . . safe, efficient, economical 


operation +. are quite evident. 


LABORATORIES: RIVERSIDE, ILLINOIS 


UNIVERSAL SERVICE PROTECTS YOUR REFINERY 








%, 
O 


KOSS PSR GRRE H.25 
gle SORKIN 
i 


inspecting 
an acid blowdown tank. 


UNIVERSAL OIL PRODUCTS COMPANY 


310 SO.MICHIGAN AVENUE CHICAGO 4, ILLINOIS, U.S.A. 
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Scanning WASHINGTON’S OIL HORIZON 


By MILBURN PETTY 


WASHINGTON—A last-minute fight is being waged to switch 
government policy on disposal of the Big Inch pipe lines, to 
make gas transmission the preferred use instead of oil—but 
there are apparently too many obstacles for it to succeed. 

First, War Assets Administration has at least one bid for oil 
use of the Big Inch lines which seems to fit the WAA policy re- 
port, already approved by Congress. 

Second, WAA has promised coal district congressmen that 
neither line will be disposed of for gas use without consulting 
Congress. 

Third, Federal Power Commission must approve gas use of 
the big lines and every gas bid submitted was contingent on 
FPC granting the necessary certificates. 

Coal mine operators and labor unions, backed by the rail- 


roads, will fight to the last ditch against the lines being con- 


verted to gas. If they fail to block it on Capitol Hill, they still 
can oppose it before FPC. 

Just how powerful the coal interests are was clearly demon- 
strated a few days before WAA opened the Big Inch bids on 
July 31. Coal district congressmen were still fearful that a gas 
bid might be accepted, although the odds in favor of oil use 
were mounting week by week. They threatened to block—or at 
least postpone—the bid opening. So, WAA was forced to promise 
that Congress would get a chance to object before any gas bid 
was accepted. 

Under WAA’s Big Inch disposal policy report (which Con- 
gress failed to veto within 30 days, thus automatically approv- 
ing it), first preference is to be given to sale of oil use; second, 
lease for oil use; third, government operation in oil service— 
but only with the consent of Congress; and fourth, gas use. 

WAA is now preparing an analysis of each of the 16 bids 
received. These analyses, plus recommendations, will be re- 
ported to congressional committees before submission to WAA’s 
disposal board for action. 

Leading prospect for the lines is Big Inch Oil, Inc., an af- 
filiate of Big Inch Gas, Inc., headed by Charles H. Smith, New 


York. The Big Inch group originally submitted a both-for-gas 
proposal some months ago, then switched to a combination oil 
and gas bid and wound up with a both-for-oil bid of $110,000,000 
with $66,000,000 cash down payment. They propose also to lay 
a 20-inch feeder line to West Texas for crude, perhaps digging 
up a portion of the eastern leg of Little Big Inch for this pur- 
pose. Smith says he has been assured of volume to fill both lines. 
Indeed, the crude nominations may be enough to more than fill 
the Big Inch to designed capacity, thus raising the question of 
putting Little Big Inch into crude service, too. 

But the Big Inch group, as has been indicated previously in 
these columns, is primarily interested in a large line for natural 
gas from Texas to the East Coast. So, they are willing to operate 
both of the present lines in oil service if that is the only way they 
can obtain the Big Inch right-of-way for a new 30-inch gas line 
which was mentioned in their bid. This doesn’t lessen their bid’s 
attractiveness for WAA. Indeed, WAA officials feel that inde- 
pendents might have easier access to the lines if they are op- 
erated by a non-oil group (such as that headed by Smith) as 
common carriers rather than perhaps some other type of op- 
eration. ; 

The objectives of two other oil bids, backed by two different 
groups of independent refiners, may be attained under the Smith 
group’s bid as well as under their own. One group, apparently 
made up of Southwestern refiners, is primarily interested in the 
Little Big Inch to move products North and East. The other 
group, presumably composed of Mid-Western refiners wants the 
Big Inch line for crude supply but is not much interested in 
Little Big Inch. If the Smith bid is accepted, then these two 
groups could spend their money on feeder lines and distribution 
lines, respectively. 

WAA doesn’t need further congressional approval to dispose 
of the lines for oil use, but the Department of Justice must OK 
the deal from an anti-monopoly angle. And the DJ can be ex- 
pected to scrutinize most carefully the operating plan and the 
operators, too. 





@ API SUIT. All but one of the major defendant groups in the 
“Mother Hubbard” antitrust suit have filed motions for dis- 
missals and bills of particulars, the exception being Sun Oil 
Company. Sun’s point-by-point answer made headlines through- 
out the country. The DJ has until October 15th to object to or 
answer Sun’s interrogatories. But before that deadline arrives 
the DJ may institute the first of several new antitrust actions 
intended to replace the present omnibus suit filed in 1940. 


@ INTERIOR’S PROGRAM. National Petroleum Council, the 
85-man advisory organization set up by Interior Secretary Krug 
at President Truman’s suggestion, meets here again on Septem- 
ber 26. Some NPC members are still not satisfied that the At- 
torney General Clark’s “green light” letters are enough of a 
guarantee against “another Madison oil case.” So, Interior is 
feeling out the Department of Justice, seeking still another ex- 
change of letters. 


@ SULPHUR CONTENT. Federal Specifications Board is ar- 
ranging for a series of laboratory and road tests this coming 
winter to obtain data for use of National Bureau of Standards 
in setting a maximum sulphur limit for motor fuels purchased 
by the government. High sulphur gasolines from West Texas, 
Rocky Mountain and West Coast crudes will be used. 


@ IMPORTS. Government officials are again discussing, but 
quietly, the question of imports as a means of “conserving” do- 
mestic oil supply. This brings up the matter of tariffs. Some 
government officials believe that the present tariff rates on im- 
ported petroleum and products should be continued, with the 
possible exception of a reduction in the 21% cents per gal. rate on 
gasoline. They believe a reduction in the 10% cents per bbl. tariff 
on crude would not change the import situation much. They 
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are opposed to reinstatement of the import quota system, which 
was dropped in 1943. Military authorities, however, would like 
to see tariff rates reduced on crude petroleum and products. 
Such is the trend of thinking in initial, preliminary policy dis- 
cussions although no action is in sight now. 


@ STRIPPER WELLS. With the premium payment plan con- 
tinued, although at progressively reduced rates until April 1. 
1947, stripper well operators have a leg up on their objective 
of a permanent price differential for marginal wells. In the 
OPA revival bill, Congress specifically instructed the adminis- 
trative agencies to continue the oil subsidy. In the vetoed OPA 
bill, this provision left it to RFC’s discretion as to whether the 
subsidy should be continued after oil price controls were lifted. 
When writing the second bill, Congress made it mandatory after 
hearing reports that RFC intended to drop the oil subsidy. 


@ TIDELANDS. Navy didn’t take much of a part, publicly. 
in the recent tidelands controversy but Navy Secretary For- 
restal’s intervention, some months ago, was a big factor in Presi- 
dent Truman’s veto of the Sumners-McCarran resolution quit- 
claiming submerged lands to the states. Truman promised For 
restal then that he would veto the measure if it reached him, as 
he later promised Interior Secretary Krug. If the Supreme Court 
should uphold the federal claim, watch for the Navy to put in a 
bid for submerged oil lands off the Gulf Coast as well as Cali- 
fornia to be declared Naval Petroleum Reserves. 


@ POSTSCRIPTS. Bureau of Mines is working on an entirely 
new approach to extraction of oil from shale that, if successful, 
will*make it much more competitive with petroleum than pres- 
ent methods... API is setting up a National Oil Policy Com- 
mittee with A. Jacobsen (Amerada) as chairman... 
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NATIONAL PETROLEUM SITUATION 





By H. J. STRUTH,* Petroleum Economist 


OIL INDUSTRY STABILIZED. The facts show that the oil 
industry has attained a remarkable degree of stabilization 
within a comparatively short period since the end of war. 
Producing and refining operations are being maintained in 
close conformity with market requirements, while the in- 
dustry's stock position is now within one per cent of normal. 
Crude output this year has been maintained within 19,000 
bb|. daily of actual demand, while refining operations have 
exceeded demand by 54,000 bbl. daily. The excess was 
needed to build up war-depleted stocks. On July 31 com- 
bined stocks of crude and products were within 6,000,000 


bbl. of normal working levels. 


HIGH DEMAND RATE. Demand for all refined products, 
including exports, in the first 7 months of this year was about 
36,000 bbl. daily above last year's war-peak requirements. 
Total demand since January | was 1,166,837,000 bbl., 
against last year's cumulative total of 1,159,331,000 bbl. 
Daily average this year has been 5,504,000 bbl. against 
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5,468,000 bbl. last year. 


PRICES UP 29 PER CENT. The average price of crude oil 
in the United States is $1.56 per bbl., which is 35 cents above 
the average war-time ceiling level. Increases averaging 25 





*Editor, THE PETROLEUM DATA BOOK. 


cents per bbl., posted by purchasers July 29, placed the 
industry's price level 29 per cent above former ceilings. The 
crude price index, relative to all commodities, now stands 
at 71. The Bureau of Labor Index of all commodities is 117. 
Relatively, the price of crude should be $2.20 per bbl. 


MORE DRILLING LIKELY. Higher oil prices are expected 
to promote increased drilling activity. Well completions for 
the first 7 months of this year are 6 per cent above last year, 
and the gain is likely to be extended over the balance of 
the year. Completions in the first 7 months were 16,274, 
against 15,313 last year. Wildcat operations have lagged 
to the extent of about 600 wells since January |, based upon 
an annual quota of 5,000. With higher prices to cushion the 
retarding effect of high labor and material costs, wildcat 
operations will be more active over the balance of the year. 


IMPORTS NEAR RECORD. Imports of crude and products 
in the first 7 months of this year averaged about 359,000 bbl. 
daily. This is within 14,000 bbl. daily of the all-time peak rec- 
ord established in 1922, when daily imports averaged 373,- 
000 bbl. !n the first 7 months of this year total imports aggre- 
gated about 76,082,000 bbl., against 63,854,000 bbl. last 


year. This represents an increase over last year of 19 per cent. 





Compoarative Statistics, July, 1946 


{ll figures are computed on a Bureau of Mines’ Basis* 














Economic Position of U. S. Petroleum Industry 
Seven Months Ending July 31, 1946 









































“sf | Normal Actual Per cent of 
July June July |Thisyear| Last year| Per cent normal 
1946p | 1946p | 1945 | to date | todate | change | pprilling*** (wells completed).............. 15,900 16,274 102 
Ne dell ao 3 : Production (daily crude output)............ 4,700 4,719 100 
Wells drilling. .............] 3,650] 3,610) 4,150) 3,650 4,150) —12 Refining (daily still runs). ......-.0.20.0.0. it ii 101 
“ae = ———— | Stocks (crude and refined)...............-- ; : 99 
[Total wells drilled. . | 2,508} 2,492) 2,532) 16,274) 15,313) + 6 oval peer dy ry Se 20 | si Bb 71 
Development wells.........| 2,139] 2,148] 2,168] 13, 942; +8 . 
Ol = “| Togo —_ on — a +§ Crude Prices by States for July, 1946 
Gas i 288 232 248 1,545 1,417; +9 Louisiana....... $1.57 | Basic crude prices 
Dry at 571 592 627 3,804| 3,595) + 6 U. S. average. . .$1.56 } Arkansas....... 1.38] Oklahoma-Kansas (36 gr.)..... $1.62 
Per cent dry vee 27.1 27.6 28.9 27.2 27.8) —0.6] Texas.......... 1.56 | New Mexico.... 1.35] Texas Gulf Coast (36 gr.)..... 1.75 
: : = California... ... 1.41 } Mississippi..... 1.387] East Texas.................. 1.60 
Wildcat wells -+| 369 344 364] 2,302} 2,371) — 3 Oklahoma. ..... 1.58 | Illinois......... 1.74] West Texas (36 gr.)........... 1.39 
Oil Pe 37 37 54 316 323) — 2 Kansas......... 1.57 | Other states.... 2.20] Calif. Signal Hill (26egr.)...... 1.46 
( an 11 12 14 67 79| —15 Pennsylvania, Bradford. ...... 3.10 
Dr os) 321 295 296} 1,919} 1,969) —3 
Per cent dri -| 87.0] 85.8] 81.3] = 83.4] 83.0] +0.4 Drilling and Production Statistics by States 
ide production ....| 153,475] 147,600] 151,606/1,000,453/1,021,408| — 2 July June July |Thisyear|Last year] Per cent 
Daily average | 4,951 4,920 4,891 4,719 a 1946p | 1946p 1945 | to date | to date | change 
| Total wells drilled.......... 2,508} 2,492) 2,532) 16,274] 15,313 6 
Conde dimand | 160,735] 155,340] 161,038}1,046,035|1,066,044) — 2 ie = a er ee a 
Daily averag --| 5,185) 5,178) 5,195) 4,934) 5,028 so 151 1551 207/ «1.0521 «1'361 3 
| ee oso] 224] «30 s'aet| «1402/4 
( le stocks 296.4! ) 6 rir ee ee ’ 9 
‘east of —_— a 221.431 eer sate PO FR iiss aces ccnncecees 175 158 155} 1,127 957| +18 
; P COMER cicnscccvecooeees 107 92 89 738 637| +16 
Natural gasoline production..| 9,850] 9,550] 9,517] 66,989| 65,642] +2 | Arkangs.................. - }. 7 os ote 
Daily average se! 318 318 307 316 310 Mississippi... eae 13 38 32 ue 204] —27 
a a | 65,7001 62,4801 72, 32.7171 473.1291 — « Mea ca ogeisis 231 18 66 . 960| +33 
a neee.....| ee a a hl aa” ll oo... 2,508| 910} —_—97i| 5,530) 5,330) + 4_ 
Wildcats drilled............ 369 344 364) 2,302} 2,371) — 3 
ield, per cent... .. 38.0) 37.6, 41.4) 37.9] 40.6) —2.7] Texas 130 139 142 890 933} — 5 
Dice atcescs sss okcds ] 
. ‘ pest “REARS Edens Eee 1 1 24 126 138] — 9 
Motor fuel demand | 67,900} 66,020] 72,661} 436,332] 473,736] — 8 ee 50 36 35 260 oa 0 
Daily averag --| 2,190) 2,201) 2,844) 2,058) 2,235 Waeees............0-0000.- 25 26 28 163 217] —25 
, - —e _— — | Sere 22 1 19 135 104 30 
Motor fuel stocks | 87,600} 89,800} 78,798} 87,600) 78,798) +11 — taki een 6 Oe aged 2 : 3 20 25 = 
Days supply... ++] 40 41 34 40 34 New Mexico............... 0 2 6 28 41] —32 
MMMIUE. « 6ci+ cso 00000s 15 11 45 72| —38 
Fuel oil production... .. | 61,200 61,800] 63,980] 430,402} 429,242] 9 | JHmngSIPPE sss 53 34 + ee ee ess 
Daily aversg | 1,974) 2,068) 2,064) 2,080) 2,025 Other states... .. 62 57 57] __-383]_—_—385] — 1 
Fuel oil demand | 53,850] 58,915] 61,789] 434,975] 481,357| --10 | Daily crude production......|__ 4,951] 4,920) 4,800) 4,719) 4,818] — 2 
Daily average 1,737; 1,964] 1,993} 2,052] 2,271 Texas... = 2,248! 2,240) 2,195) 2,087] 2,169 4 
oS eee £77 $80 941 861 920 6 
tocks | 91,100) 79,300) 74,617} 91,100) 74,617) +22 Oklahoma. . eer 381 380 384 376 375 9 
D pply 52 40 37 52 37 Kansas... is 273 267 267 260 268 3 
Louisiana... 390 378 36 379 3561 + 6 
Refinery still runs | 152,000) 145,350) 155,040/1,001,284)1,026,476] — 2 rkansas...... 74 73 79 75 6 
Daily average 4,903} 4,845] 5,001] 4,723] 4,842 New Mexico............... 102 100 105 99 104] — 5 
: ee 66 63 52 59 51) +16 
Refinery stocks | 251,965) 238,430] 227,390] 251,965} 227,390) +11  eepeneret 209 207 207 207 207 0 
Days supply < ie 47 43 53 43 Other states 1381 332 300 316 288] +10 
























































*Unless otherwise stated all figures represent thousands of barrels. 





(p) Preliminary. 





***Does not include input wells. 
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Highlights ) 


@ BIDS RECEIVED FOR BIG INCH AND LITTLE BIG 
INCH PIPE LINES. Sixteen bids were received by the War As- 
sets Administration for lease or purchase of the Big Inch and 
Little Big Inch pipe lines, constructed during war at a cost of 
$145.800,000. Following are summaries of the bids: 

John Bauer and associates, New York City, offered $70,000,- 
000. They propose to use the Big Inch line for transportation of 
crude oil and the Little Big Inch line for oil products. Should 
demand prove insufficient to absorb the capacity of both lines, 
ene or both lines might be converted to transmission of natural 
gas. If both lines are operated at capacity as oil and oil prod- 
ucts lines, it is proposed to lay a gas line along the same route. 

Big Inch Oil, Inc., New York, proposes to use both lines for 
petroleum and bid $110,000,000. An additional $20,000,000 
would be spent to lay a 20-in. line from West Texas to connect 
at Longview. Texas. They also would construct a 30-in. line 
for natural gas to the East. They might take up a part of the 
Little Big Inch to build the West Texas line, and might relocate 
some feeder lines. Charles A. Smith signed the offer as presi- 
dent of the corporation. 

Big Inch Natural Gas Transmission Company, Washington, 
D. C., former Senator Robert J. Bulkley, president, offered $85,- 
000,000 and proposed to use the lines for natural gas transmis- 
sion to the East. 

W. Lee Clements, Barton, Arkansas, would operate the lines 
on a cooperative basis, making them available to all oil and 
natural gas producers and distributors who would participate 
in the organization of a marketing cooperative. Rental to be 
paid the government would be on a fixed charge per barrel basis. 
The large line would be used for natural gas. 

|. W. Crotty. Dallas. submitted a bid for himself and associ- 
ates. The latter are Dr. Charles A. Pohl, consulting engineer, 
New York City; H. R. Dillingham, chief engineer, Grand Cen- 
tral Terminal, New York; Roy C. Coffee, attorney, Dallas, 
Texas; Hart Willis, attorney, Texas; Oswin C. Rowbotham, 
attorney and geologist, Washington; and Britt E. Cranfill, oil 
and gas operator. They would pay $127,500,000 for the proper- 
ties. One line would be used as a natural gas carrier and the 
other for petroleum, or both lines might be converted to natural 
gas Carriers. 

L. M. Glasco, Dallas, Texas, entered a bid in behalf of a 
group of Texas independent producers. They propose to remove 
the Little Big Inch and use it for a crude oil line from West Texas 
to California. They propose a lease rental of 5 cents a bbl. and 
a purchase option with government recapture provisions in case 
of another emergency. Signers included Glasco, G. H. Vaughn, 
Walter W. Lechner, E. B. Germany, and Angus G. Wynne. 

Glenn H. McCarthy, Houston, Texas, of the McCarthy Oil 
and Gas Corporation, entered a bid of $80,000,000. The lines 
would be used for transportation of gas. : 

Frank M. McCraw, Anniston, Alabama, offered $146,000,000 
less depreciation of 4 per cent per annum from date of August, 
1943, for the Big Inch, and from March. 1944, for the Little 
Big Inch. The properties would be operated as independent 
common carriers handling only oil and oil products. 

\. U. Puckitt submitted a bid signed by J. R. Moroney, Dallas, 
Texas; R. W. Fair, Tyler, Texas; and Bert Aston, Roswell, New 
Mexico. The firm would consist of an operating corporation with 
a government lease on a percentage basis for a 30-year period 
with rental to be 15 per cent of gross income and an option to 
purchase at the original cost of the lines less depreciation. 

Noyack Oil Corporation, New York City and Tulsa, Okla- 
homa, offered to purchase both lines for $80,000,000. Another 
bid of $40,000,000 for each line was made in event War Assets 
\dministration preferred to sell the lines separately. Noyack 
proposes to use the Little Big Inch line for natural gas for a 
number of years, after which it would be returned to petroleum 
service. The Big Inch would be used for petroleum only. 


Russell Palmer made a bid of $135,000,000 for both lines if 
used in petroleum service, and $115,000,000 if used for transpor- 
tation of natural gas. 
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E. Holley Poe submitted a bid that gave the government a 
chance to choose between an outright cash sale or a lease of the 
facilities on a basis that would return a larger aggregate to 
the treasury over a period of years. The lines would be used 
for natural gas. One proposal is that the bidder pay $80,000,090 
in cash, and, in addition, in any year in which the total amount 
of gas transported exceeds 120,000,000,000 cu. ft., to pay 54% 
cents on each 1000 cu. ft. transported in excess of that amount 
until $100,000,000 is paid the government. The lease proposal 
is for a period of 40 years and calls for a total of $260,000,000 
payable at the rate of 514 cents per 1000 cu. ft. for all gas sold 
by the bidder, the government to receive minimum payments of 
$6,500,000 a year. There are other provisions in event the rental 
payments exceed the capital sum so that the government could 
share in the additional revenues. Associated with Poe are E. 
DeGolyer, Dallas, Texas; Charles I. Francis, Houston; Herman 
Brown, Houston, and George R. Brown, Houston. 

Ryford Pipe Line Company, Chicago, Illinois, would use the 
lines for transportation of crude oil and refined products. The 
company would serve independent refiners and to do so it would 
be necessary to build feeder lines. Purchase of the Big Inch 
line for $40,000,000 is proposed. It is estimated that construction 
of feeder lines would cost $25,000,000 to $30,000,000 and, there- 
fore, a bid of $30,000,000 is made for the Little Big Inch. Paul 
Ryan signed the bid as president of the company. 

Sinclair Refining Company, New York City, made a bid for 
a section of the Little Big Inch line from Phoenixville, Pennsyl- 
vania, to New York and Philadelphia, saying they would be 
interested in purchasing or leasing these facilities and operating 
them as common carriers. 

Syndicated Industries, Inc., New York City, would use the 
lines as common carriers for petroleum on a cost of service 
basis, plus reasonable rate of return. The Petrol Carrier Cor- 
poration would be formed to acquire a 10-year lease with option 
to purchase. A royalty of 14 cent per bbl. would be paid on all 
petroleum transported. John Salmon signed the bid as president. 

Transcontinental Gas Pipe Line Company, Longview, Texas, 
made a base bid of $85,000,000 for the two lines, the facilities to 
be converted to the transportation of natural gas. An alternate 
to the base bid is purchase of the Big Inch only for $54,000,000 
and conversion to a gas carrier at an estimated cost of $44,500.- 
000. A second alternate is that in event the company is awarded 
a purchase contract for the Big Inch only, as set forth under 
the first alternate proposal, it will agree to purchase the Little 
Big Inch for $30,000,000 and to use it for oil. Claude A. Williams 
signed the bid as president of the company. 


& CRUDE OIL PRICES ADVANCED. On the same day that 
President Truman signed the O.P.A. revised price control ex- 
tension bill, which promised the oil industry at least partial 
freedom from governmental control, a general advance of 25 
cents a barrel was announced for crude oil by Humble Oil and 
Refining Company and Phillips Petroleum Company. The action 
of these two companies was quickly followed by other major 
companies, affecting producers throughout the country. Most of 
the price increases were retroactive to 7 a.m. July 25 and, gen- 
erally, were 25 cents a barrel, although the price was according 
to gravity and varied.in some fields. Standard of California an- 
nounced a price increase effective August 1. This advance was 
from 10 to 30 cents a barrel and was based on gravity. 


@ TIDELAND BILL VETO UPHELD. The house of repre- 
sentatives on August 2 sustained President Truman’s veto of 
the tidelands bill, which would have renounced any federal 
claims to the coastal lands. 

President Truman sent the bill back to congress with the 
declaration that the supreme court, not congress, should decide 
the issues involved. In his veto message, President Truman 
stressed that the justice department has pending before the 
supreme court a suit against California to decide the question. 

The legislation, by renouncing all federal claims, would give 
states clear title to certain oil-rich lands, principally those be- 
tween three-mile limit and low-tide mark along the coast. 
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DROP FORGED STEEL 
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“REFLEX”? 
WATER GAGE SET 
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“TRANSPARENT’’ 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 



































Liquid always shows 
black—empty space 
shows white. Preferred 
where the liquid level 
must’ be easily and posi- 
tively visible, and when 
liquids are under high 
pressure or at high tem- 
perature. Made of alloy 
temperature resisting 
steel and are highest 
quality throughout. 
Liquid chamber made 
from solid block of steel 
to assure perfect align- 
ment and rigidity. Con- 
form with A.P.I.— 
A.S.M.E. requirements. 


The ‘“‘Refiex’”’ is one of 
the complete line of Pen- 
berthy Gages that meet 
every liquid level gage 
requirement. 











PENBERTHY INJECTOR CO. 


DETROIT, MICH. Conodian Plant 


PENBERTHY 


SUMP PUMPS 


WINDSOR, ONTARIO 






For oil field, loco- 
motive type and 
marine boilers. 
Water shows 
black — steam 
shows white; the 
water level is 
unmistakable. 
U-Bolt construc- 
tion is strongest 
and simplest to 
service. Glass re- 
placed by simply 
removing nuts on 
face of gage... 
unnecessary to 
work between gage and boiler. Conforms 
with A.S.M.E., Federal and State re- 
quirements when used for pressures 
specified by their respective codes. 


This is one of the complete line of 
Penberthy gages that meet every liquid 
level gage requirement. 











PENBERTHY INJECTOR CO. 


Canadian Plant 
DETROIT, MICH. WINDSOR, ONTARIO 
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AUTOMATIC 
INJECTORS 






























Used to observe color 
and density of liquids 
under high pressures 
and/or temperatures. 
Construction exception- 
ally sturdy. Made of 
alloy temperature resist- 
ing steel, and are highest 
quality throughout. 
Liquid chamber made 
from solid block of steel 
to assure perfect align- 
ment and rigidity. Con- 
form with A.P.I.— 
A.S.M.E. requirements. 


The “Transparent” is 
one of the complete 
line of Penberthy gages 
that meet every liquid 
level gage requirement. 








PENBERTHY INJECTOR CO. 


DETROIT, MICH. WINDSOR, phe 
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Used wherever seepage 
water accumulates, the 
Penberthy Automatic 
Electric Sump Pump and 
the Penberthy Automatic 
Drainer (water or steam 
operated) have demonstrated their 
superiority in this service. Simple and 
rugged design—copper and bronze con- 
struction throughout. 


|_ Pras 











PENBERTHY INJECTOR CO. 


DETROIT, MICH. WINDSOR, ONEARIC 
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The accepted method for assuring an 
uninterrupted supply of feed water to 
oil field boilers. Penberthy Automatic 
Injectors will supply feed water to 
boilers at minimum cost, are quickly 
and easily installed, reliable under 
most severe operating conditions, re- 
quire little attention and no careful 
handling. Highest quality design and 
rugged construction. 











PENBERTHY INJECTOR CO. 


DETROIT, MICH. Canodion Plant 





WINDSOR, ONTARIO 






Use the power of steam, air or 
water under pressure to lift 
liquids. Being simple jet pumps: 
they have no moving parts and 
require no lubrication. A variety 
of models to meet different condi- 
tions. Also used as water heaters. 


Presa 
PENBERTHY INJECTOR CO. 


DETROIT, MICH. 


Conodian 
WINDSOR, ARM 
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Mason Of Field ACTIVITIES 





@ CALIFORNIA. Standard of California has announced the 
discovery of a new natural gas field eight miles southwest of 
Chico. Donohoe Fee No. 1, the discovery well, produced gas in a 
flow test at the rate of 10,937,000 cu. ft. per day. Drilling went 
to 6000 ft., but the well was completed at approximately 2200 
ft., in the Eocene sands. 


@ KANSAS. Republic Natural Gas Company No. 1 Cooper, 
CSL SE SE 20-7-14w, has opened the Alcona pool of Rooks 
County. lt carried a permanent rating of 18 bbl. daily from the 
Arbuckle at 3523 ft., total depth. 


Bartlett and associates No. 1 Engle, NE NE SE 21-15-18w, 
Ellis County, has opened the Schoenchen pool, two miles south- 
east of Ruder. The well carries a potential of 248 bbl. of oil 
daily from the Arbuckle. 


Stockton pool has been opened in Rooks County at Alkay Oil 
Company No. 1 Hindman, C NW NE 35-7-17w. The well is pro- 


ducing from the shallow Shawnee lime and is rated at 107 bbl. 
of oil a day at 2713 ft. 

Black Marshall Oil Company No. 1 Klug, 28-17-13w, has 
opened the Klug-Arbuckle pool in Barton County. The well 
was rated at 52 bbl. daily from Arbuckle lime topped at 3414 ft. 
@ LOUISIANA. Union Producing Company et al No. 1 Bel- 
grad has opened first production from Tuscaloosa sand for South 
Louisiana. The well is situated in the Bay Island area of Rapides 
Parish. The well flowed at the rate of 30 bbl. of 39 gravity oil 
per hr. through chokes on drillstem perforations at 9714-22 and 


9686-700 ft. The Tuscaloosa was topped at 9260 ft. 


@ TEXAS. The upper Texas coast is assured of two new pools. 
Lakeview Oil No. 1 Johnston opened a new pool for Wharton 
County. The well flowed a potential of 126 bbl. of 24.3-gravity 
oil through ¥-in. choke from perforations at 4515-26 ft. 


The second coast pool was opened at Amerada No. 1 Laughlin, 
three miles south of Blessing in Matagorda County. It flowed at 
the rate of 146 bbl. of 45.2-gravity oil daily through chokes from 
perforations at 8834 ft. 


Another pool opener in Matagorda County is Magnolia No. 1 
Live Oak Farms, 1 mile west of El Matin. The well flowed 131 
bbl. of 42-gravity oil through 1%-in. choke in 13 hr. from per- 
forations in the Frio sand from 8450-56 ft. 


Watson S. Wise and Delta Drilling No. 1 J. O. Huggins indi- 
cates a new Woodbine sand oil pool for Cherokee County. The 
well is nine miles southwest of Rusk. On a 614-min. drillstem 
test, 1352 ft. of 40-plus gravity oil and a half stand of mud were 
recovered, The well was drilled to a total depth of 5121 ft. The 
Woodbine sand was found at 5116 ft. 


A new shallow pool for Grayson County has been opened at 
The Texas Company No. 2 J. R. Handy, ten miles northwest 


of Gordonville. From oil sand at 1664-98 ft. the well flowed 105 
bbl. of oil in 5 hr. through 14-in. choke. 

There is promise of a new pool at W. F. Glynn No. 1 A. R. 
O'Neal, eight miles northeast of Rockdale in Milam County. 


The well is credited with logging 16 ft. of saturation in cores 
between 4090-108, total depth. 


Menard County may have a new oil pool at Warren and Mor- 
row No. 1 Russell, six miles northeast of Fort McKavett. On a 
l-hr. drillstem test from 2257-2307 ft., total depth, in sandy 
shale, the well showed 155 ft. of gas-cut mud and 300 ft. of oil- 
cut mud and oil. 

H. R. Smith and Skinner and Eddy No. 1 Weigang, a wildcat 
in southeastern Atascosa County, is promising a new pool for 
that region. The well gauged 152 bbl. of oil in 24 hr. through 
1% in. choke perforated in the Reklaw at 3760-76 ft. 

Crockett County has prospects of a new pool from the Ellen- 
burger, lower Ordovician, at Stanolind Oil and Gas Company 
No. 1-GG University, 24 miles northeast of the deep Todd pool 
and 12 miles southeast of the Barnhart Ellenburger pool, in 


southeastern Reagan County. A drillstem test from 7977 to 


0) 


how 


8005 ft., with gas to the surface in 214 min., rated from 6,000,- 
000 to 8,000,000 cu. ft. daily. The well began spraying con- 
densate in 25 min. After tool was closed at the end of 32 min., 
£00 ft. of condensate was recovered. 


Starr County’s newest field discovery well is W. D. Kennard 
No. 1 M. M. Garcia, 15 miles northeast of Rio Grande City. 
The well flowed at the rate of 80 bbl. daily from a new sand in 
the Frio formation. 


Northeastern Brooks County has a new gas field at Sun Oil 
Company No. 6 D. J. Sullivan, northeast of Gyp Hill dome in 
Loma Blanca Grant. The well had 1500-lb. pressure from ten 
perforations at 10,478-479 ft. Total depth is 13,206 ft. 


Cox and Hamon No. 1 Leila Peters, a mile southeast of the 
East Peters field, Duval County, has opened a new gas pool. 


’ The well flowed gas on drillstem tests with an average of 500- 


lb. pressure. Total depth of the hole is 2700 ft. 


@ ARKANSAS. Austin E. Stewart and H. G. Lewis, Jr. No. 1 
Moore estate, C NW SE 14-16s-25w, four miles east of Garland 
in Lafayette County, opened the first new oil pool for the state 
for this year. Production is from Kilpatrick zone of the Rodessa 
section. The well flowed 10 bbl. of oil an hr. through open tub- 
ing. Total depth is 4513 ft. 


@ MISSISSIPPI. The California Company No. 1 Parnell, NEC 
SE 17-6n-8e, 21% miles southwest of the Mallaiou field, shows 
promise of opening a new field for Lincoln County. The well 
had a recovery of 17 ft. of saturated sand in cores from the 
lower Tuscaloosa horizon. Total depth is 10,464 ft. 


@ OKLAHOMA. A new field has been opened south of Wil- 
zetta in Lincoln County at Danciger Oil and Refining Company 
No. 1 Pantlick, NW NE SE 15-12n-5e. Production is from the 
first Wilcox sand at 4536-44 ft., total depth. On initial testing 
the well flowed eight bbl. of 25-gravity black oil an hr. 

Sivells Bend is the name given the new area opened at Cali- 
fornia Company No. 1 W. T. Wright, C NE NW, 13-8s-1w, three 
miles southeast of Burneyville, in extreme southern Love County. 
The well was completed for 50 bbl. of oil and 5 bbl. of water in 
a sandy lime at 6174-206 ft. in the Strawn series. 


Mid-Continent Petroleum Corporation No. 1 Leslie Rodgers, 


.NE SE SW 26-9n-8e, has opened the Northwest Adams pool of 


Hughes County. The well made 75 bbl. of 39-gravity oil at 3259- 
69 ft. in the Gilcrease sand. 


Seminole County has a new oil pool at Gulf Oil Corporation 
No. 1 Remaklus, SW SW NW 17-10-7e, west of the Sylvania area 
and near the Haney pool. It flowed 640 bbl. of oil and an esti- 
mated 350 bbl. of water in 2134 hr. along with 422,000 cu. ft. of 
gas. Production is from the Gilcrease sand. Total depth of the 
well is 3752 ft. 


Lincoln County has prospects of a new oil pool at Wofford, 
Nicholson and Rose, Inc., No. 1 Naylor, NW SW NE 7-15 5e. 
On a drillstem test in the Prue sand, at 3557-72 ft., 60 ft. of 47- 
gravity oil and 160 ft. of fluid were recovered. 


Prospective pool opener for Major County is Wilcox Oil Com- 
pany No. 1 Coulter, COW NW 15-22-9w. A drillstem test was 
taken between 6618-46 ft. and, with tool opened 1 hr., recovered 
100 ft. of oil cut mud. 


Cotton County has a new pool at C. H. Featherston No. 1 Tun- 
nell, NW NW NW 7-4s-10w. The well had sand pay at 1309 ft., 
and put on the pump it produced 200 bbl. of 36-gravity oil per 
day. Total depth is 1319 ft. 


A Yates sand lime discovery is expected in north central 
Pecos County at Olson Drilling Company No. 1 E. M. Roots 
estate. CSW SE, 17 118-T&SL. The well swabbed 12 to 15 bbl. 
ef oil in 7 hr. Total depth is 2801 ft. 

Winona Oil Company and Mealey-Wolfe Drilling Company 
No. 1 Coesee, NW NE NE 27-9n-5Se, has opened a new pool in 


the North Earlsboro area of Seminole County. The well pro- 
duced 105 bbl. in 24 hr. from 3485-90 ft. in the Earlsboro sand. 
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Dowell Plastics are Permanent . 


Dowell engineers, using advanced equipment and techniques, have 
demonstrated the excellent penetrating and bonding properties of 
Dowell plastics in literally hundreds of wells in many fields. 


Because Dowell plastics enter the well as true fluids— then change to 
impervious solids at the proper time and place under the conditions 
found in the well— superior results are obtained. 


Applications: In regulating water-oil and gas-oil ratios; in consolidating 
sand; setting liners and casing; correcting faulty cement jobs; in isola- 
tion squeezing; shutting off water in cable tool drilling; and in bridging 
operations. 


Ask also about other Dowell services: Water Locating, Selective Acidiz- 
ing, Electric Pilot Service and Chemical Scale Removal. Dowell Prod- 
ucts: Jelflake and Jelfoam, Paraffin Solvents and Inhibited Hydro- 
chlorie Acid. 


DOWELL INCORPORATED «+ TULSA 3, OKLAHOMA 
Subsidiary of The Dow Chemical Company 
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.. Proven! 


EAST TEXAS EXAMPLE: 


Well first completed at 3637 feet with 
liner-screen of 44/100 mesh. Plugged 
back to 3611 feet ... drilled out to 
3614.5 feet ... and 10 holes perforated 
from 3610-14 feet. Production before 
plugging was 35 per cent water—after 
plugging, well produced pipe line oil. 
(Hundreds of case histories available.) 
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FOR OIL INDUSTRY CHEMICAL SERVICE 











@ HOPE NATURAL ADDITIONS. Hope Natural Gas Com- 
pany, Clarksburg, West Virginia, has been authorized to con- 
struct and operate major additions to its present transmission 
system in West Virginia. Facilities include installation of a 
total of 3000-hp. compressor capacity in the Hastings and Jones 
compressor stations, construction of about 64 miles of 12%4-in. 
loop line to parallel existing lines, about 24 miles of 20-in. loop 
line also paralleling existing lines, approximately 55 miles of 
|234-in. pipe line to extend from the Jackson compressor station 
to Baileysville Magisterial District in Wyoming County, West 
Virginia, installation of a new dehydration plant, gas coolers 
and piping changes to Cornwell compressor station, and con- 
struction of additions to the present dehydration plant at Jack- 
son compressor station. 


@ TO INCREASE LINE CAPACITY. Tennessee Gas and 
Transmission Company, Houston, Texas, is planning to con- 
struct facilities to increase by approximately 118,000.000 cu. ft. 
per day the capacity of its 1265-mile main pipe line system 
extending from near Driscoll, Texas, to Cornwell, West Vir- 
ginia. Facilities include about 410 miles of 26-in. main line 
looping and approximately 20 miles of lateral gas feeder lines 
from the main line to producing fields; three new compressor 
stations with total installed capacity of 25,000 hp. to be situated 
in Victoria and Montgomery counties, Texas, and Natchitoches 
Parish, Louisiana; and installation of 18 additional compressor 
units, aggregating 19,000 hp., in existing compressor stations. 
Cost of the project is estimated at $27,405,717. 


@ PETROLEUM PRODUCTS LINE. Standard Oi] Company 
(Indiana) is planning the construction of a pipe line to carry 
finished petroleum products to Minneapolis and to Moorhead, 
Minnesota, across the Red River from Fargo, North Dakota. 
The line will be 662 miles long and will carry petroleum prod- 
ucts from company’s 
refinery at Whiting, 
Indiana. In addi- 
tion to Minneapolis 
Moorhead, other 
terminals will be es- 
tablished at interme- 
diate points not yet 
chosen. For the great- 
er part of its distance, 
the pipe will be 10 in. 
in diameter. The rest 
of the line will be 
3-in. Pumping sta- 
tions will be built at 
intervals along the 
line, which should be 
ready for use in deliv- 
ery of petroleum prod- 
ucts early in 1947, 

@ LINE ADDI. 
TIONS. United Gas 
Pipe Line Company, 
Shreveport, Louis- 
iana, has been given 


authorization by FPC 


and 


to construct additions 
in Mississippi and 
Louisiana to its main 


pipe line system that 
industrial and 
wholesale customers 
in Louisiana, Texas, 
Mississippi, Alabama, 


serves 


and Florida. The au- 
thorized facilities in- 
clude construction of 
extensions from the 
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MAJOR Pipe Line ACTIVITIES 


Making a bend. Southern Natural Gas Company’s recently com- 
pleted “looping project” in Alabama, Georgia, and Mississippi. 





Baxterville and Gwinville gas fields in Mississippi and the 
Hayes gas field in Louisiana to the company’s main trans- 
mission lines, installation of 850-hp. compressor capacity 
at United’s Iowa, Louisiana, compressor station, relocation 
of a 1000-hp. compressor unit from its Magasco compres- 
sor station in Texas to its Hattiesburg, Mississippi, compres- 
sor station, construction of a three-mile extension to its existing 
Laure] loop line in Jones County, Mississippi, a one-mile exten- 
sion to Richton, Mississippi, and appurtenant facilities. Cost 
of the project is estimated to be $2,277,000. 


@ FIRST MOVEMENT FOR BIG LINE. Standard of Cali- 
fornia Oil Company’s new 18-in. oil pipe line, largest in the 
state, has completed delivery of its first crude oil cargo from 
the San Joaquin Valley to the company’s Los Medanos tank 
farm near Pittsburg. The 176-mile line is also the state’s longest 
oil line of such large diameter. It was built at a cost of $4,000,000 
and can carry up to 110,000 bbl. of oil a day. It will serve the 
company’s Richmond Refinery. The line when filled holds 
275,000 bbl. of crude, or 21% times its daily delivery capacity 
and under normal working pressure moves oil 3 miles an hr. 


@ GAS TRANSMISSION LINE. Kentucky Natural Gas Cor- 
poration, Owensboro, Kentucky, has been authorized by FPC 
to construct and operate approximately 18 miles of 10%4-in 
natural gas transmission pipe line extending from the vicinity 
of Russellville, Kentucky, to near Mitchellville, Tennessee. The 
pipe line is to be utilized to receive a supply of gas from 
Tennessee Gas and Transmission Company. The facilities to be 
constructed are estimated to cost $213,840. 


@ NATURAL GAS LINE. The East Ohio Gas Company, Cleve- 
land, Ohio, has been authorized by the FPC to construct and 
operate a 114-mile pipe line extending from Hope Natural Gas 
Company’s outlet at the Ohio-West Virginia state line to the 
outskirts of Cleve- 
land. The facilities 
authorized consist of 
95 miles of 18-in. line 
extending from Pipe 
Creek on the Ohio 
Liver, the location of 
Hope’s_ terminal, to 
the vicinity of Austin- 
town Junction, Ma- 
honing County, Ohio, 
and about 49 miles of 
20-in. line to Dunham 
Station in Maples 
Heights, a suburb of 
Cleveland. Line ca- 
pacity will be 119,- 
000,000 cu. ft. daily. 
Cost is estimated at 
$4,620,000. 

@ NEW LINE. Cin- 
cinnati Gas Transpor- 
tation Company, Char- 
lestor, West Virginia, 
has begun construc- 
tion of approximately 
70 miles of 14-in. nat- 
ural gas pipe line ex- 
tending from a point 
on its main transmis- 
sion line near Foster, 
Kentucky, to a pro- 
posed interconnection 
with Tennessee Gas 
and Transmission 
Co.’s 24-in. pipe line 
near Means. Estimat- 


ed cost is $1,800,000. 
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PISTON RING PROBLEMS — 
RINGS 









































OW effectively your Diesel does its job—how long it lasts— 
how dependably it serves—are matters determined largely 

by the piston rings you use. Because of this fact, an ever in- 
creasing number of engineers year after year use Cook rings. 


Here’s what they have found: 





COOK GRAPHITIC IRON Effective operation calls for positive seal of pressure— 
PLAIN RINGS , “See 
; Cooktites have no equal in eliminating blow-by. 


Long life calls for rings easy on the cylinder walls— 
Cook Graphitic Iron plain rings reduce the rate of 
cylinder wear. 


Dependability calls for rings of long life— 
Cook Graphitic Iron imparts superior wear resisting 
properties to Cook rings. 





y, Added up, this combination of positive seal, reduced cylinder 

\ a wear and rings of longer life is the answer to your piston ring 
Ce Se Gane Sesee problems—and to prove it Cook solicits the opportunity of 
studying your specific requirements. For prompt attention, ad- 


" GRAPHITIC A) dress all inquiries to our home office. 
{ORS GAPLUTICEON 
cooing EM C. LEE COOK MANUFACTURING CO. 


INCORPORATED 
LOUISVILLE KENTUCKY 
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MAIOR CT ATILY ACTIVITIES 





@ CRUDE DISTILLATION UNIT. Standard of California has 
announced plans for construction of a $2,250,000 crude distilla- 
tion unit at its El Segundo refinery, following Federal approval 
of the project. The unit will have a capacity of approximately 
30,000 bbl. a day. It will handle the first step in distillation and 
its modern processes will increase utilization of the crude. Con- 
struction is scheduled to begin in September, with completion 
set for early 1947. 


@ PARAGUANA REFINERY. The estimate on cost of build- 
ing the new Creole Petroleum Corporation refinery at Para- 
guana, Venezuela, has been increased from $50,000,000 to $45,- 
000,000, the company states. Capacity of the plant will also be 


higher than originally planned and the refinery will process 
approximately 60,000 bbl. a day. Construction will begin when 
a site has been selected and approved. At present the company 
favors a site on the shore of Amuay Bay, but final approval de- 
pends upon facilities that the company receives from the people 


of that area. W. J. Connelly, manager manufacturing depart- 
ment, stated that Creole has two groups of experts in Venezuela 
working on designs for housing facilities for approximately 10,- 
000 persons, which include refinery workers and their families. 
According to Connelly, construction will be on a scale that will 
surpass any other construction work in the history of the petro- 
leum industry in South America. 


@ PLANT EXPANSION. The Wisconsin Oil Refining Com- 
pany is planning expansion of its refinery at Sheboygan, Wis- 
consin. Crude refining capacity will be enlarged from 5000 to 


8000 bbl. a day. A catalytic reforming unit will be added to pro- 
duce gasoline above 80 octane. Also planned is the addition of 
a vacuum distillation unit to produce various grades of asphalt. 


Dock facilities will be added for unloading of lake tankers 
bringing crude to the plant. A pipe line will be built from She- 
boygan harbor to the refinery. Two 25,000 bbl. storage tanks 
will be built to aid tanker movement. A large increase will be 
made in capacity of refinery storage. Plans that call for the con- 
struction of a catalytic cracking unit in 1948 are being con- 
sidered. 


@ RESUME OPERATIONS. The Clyde refinery in Sydney, 
\ustralia, has resumed operations following the arrival of the 
first tanks with crude oil from British North Borneo. The refin- 
ery expects to process approximately 343,000 bbl. of crude oil a 
month. 


@ PLANT PETITION. The Kansas Corporation Commission 
has taken under advisement the application of Deerfield Petro- 
leum, Ine., Wichita, Kansas, for construction of a natural gaso- 
line plant in the Hugoton gas field. Deerfield recently purchased 
a plant of Northern Natural Gas Company, three miles east of 
Hugoton, which it is operating. The new plant would be five 
miles east of Lakin. 


@ CONVERTING REFINERY. Continental Oil Company’s 


7000 bbl. a day capacity refinery at Baltimore, Maryland, is be- 
ing converted into a deep sea, ocean going terminal and some 
equipment is being converted to the manufacture of specialty 


products. According to a company announcement, all tanks and 
lines have been rearranged to receive various products from the 
Gulf Coast and these will be redistributed from Baltimore. 
Crude oil processed at the refinery that has come from Conti- 
nental’s properties in Texas and Louisiana will be processed at 
the company’s Lake Charles refinery. 


@ REFINERY GOODS WAREHOUSE. Oil Well Supply Com- 
pany, subsidiary of U. S. Steel Corporation, is building a refin- 
ery goods warehouse at Ponca City, Oklahoma, to serve the Ok- 
lahoma-Kansas division. Completion is expected by October 1. 
Among refineries in the two states that will be served by the 
new warehouse are those in Oklahoma at Ponca City, Oklahoma 
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City, Cushing, Bartlesville, Tulsa, Okmulgee, and Enid and 
those in Kansas at Wichita, Coffeyville, El] Dorado, McPherson, 
and Kansas City. 


@ SOLID CATALYST PLANT. The Potomac Hydrocarbons 
Process Company has announced that Cosden Petroleum Corpo- 
ration, Big Spring, Texas, has agreed to finance a large part of 
a solid catalyst plant to be erected at Niles, Ohio, at a cost of 
$50,000. The plant will be the first of its kind. The catalytic 
process to be used in the plant is an adaptation of radioactive 
uranium, which is is said will yield in excess of 90 per cent gaso- 
line of an 85-octane rating, with no resultant residuals, kerosine 
or other lower form distillates. The dry gas that is left is used 
as fuel. Claims of the company have been substantiated by Dr. 
Floyd Carnahan, petroleum chemist and engineer of Penn State 
College, who did a large part of the analytical work. 


@ CONSTRUCTION PROGRESSES. The Chicago Corpora- 
tion’s gasoline plant now under construction at Carthage, Texas, 
is about 65 per cent completed. The plant will have a capacity of 
150,000,000 cu. ft. of gas a day, and its completion will give the 
gas-condensate field in Panola County its second major process- 
ing plant. United Gas Pipe Line Company has a plant of about 
the same capacity in operation. 


@ WICHITA PLANT PROCESSES CRUDE. The processing 
of crude oil will be discontinued at Bareco Oil Company’s re- 
finery at Barnsdall, Oklahoma, Crude oil now being refined at 
Barnsdall will be transferred to its Wichita, Kansas, plant. The 
Barnsdall plant will continue to be operated as a microcrystalline 
wax manufacturing unit. 


@ SELL REFINERY. Mid-West Refineries, Inc., is completing 
negotiations for the sale of its 5000-bbl. refinery at Grandville, 
Michigan, to an unnamed company at Mobile, Alabama. The 
Grandville plant was built in 1939. Company officials said the 
inability to obtain adequate crude supply brought on the decision 
to close the plant. The company will continue to operate its 
Alma, Michigan, 4000-bbl. plant, the original unit of the com- 
pany started in 1936. 


@ EXCEED WAR RECORD. Sunray Oil Corporation’s Allen 
refinery’s runs for July exceeded the run for the peak month of 
the war period. Last month the refinery runs of crude oil amount- 
ed to 286,700 bbl., as compared to 202,700 for May, 1945, the re- 
finery’s peak month during the war. In addition, the refinery 
had July runs of partially processed crude in the amount of 
45,350 bbl., bringing to 332,000 bbl. the month’s total runs to 
the stills. 


@ LION OIL PROJECTS. Lion Oil Company has the site 
cleared for its E] Dorado, Arkansas, refinery’s major expansion, 
consisting of construction of thermofor catalytic cracking unit 
for the manufacture of high octane motor gasoline. Actual con- 
struction of the 4500-bbl.-per-day Houdry licensed unit, under 
contract to the Lummus Company, will begin soon. The foun- 
dations already have been poured for the chemical division plant, 
near E] Dorado, whose facilities will be used to produce finished . 
annomium nitrate fertilizer. The projects are scheduled for 
completion in the second quarter of 1947. 


@ BUILD NEW UNITS. Standard Oil Company (Indiana) is 
building three fluid catalytic cracking units, each of 25,000-bbl. 
per day capacity. Two of the units are at Whiting, Indiana, and 
one at Sugar Creek, Missouri. Vapor recovery units for each 
catalytic unit are being built by Foster-Wheeler Corporation. 
The program will be completed early in 1947. 


@ REFINERY DAMAGED. Anderson-Prichard Oil Corpora- 
tion’s refinery at Cyril, Oklahoma, suffered damages to its 
asphalt roofing and specialty equipment from a fire. Reconstruc- 
tion has now begun and the main refinery unit is in operation. 
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Safe practices for orifice 
meter repair and operation 


By DON ATTAWAY, Arkansas Fuel Oil Company 


Tue orifice meter today is one of the 
most important and useful devices in 
oil and gas operations. It has, of course, 
countless applications in numerous other 

industries, but its 
| EXCLUSIVE | development during 

the last 20 years has 
been Jargely due to untiring research 
and study on the part of such organiza- 
tions ~ the American Gas Association. 
the U. S. Bureau of Mines, the Natural 
Caniion Association of America, and 
many others, particularly those identi- 
fied with some phase of the oil and gas 
industry. 

The orifice meter and its principle is 
not complicated, nor is it new. The Chal- 
deans used it before the time of Christ 
and it is estimated that today more than 
384,000 persons earn their living manu- 
facturing, operating, or maintaining ori- 
fice meter equipment. The majority of 
these employes are connected with oil or 
gas operations. 

Despite its simplicity and apparent in- 
nocent construction, numerous accidents 
arise during the repair and operation of 
orifice meters. 


@ Toxicity of mercury. The most in- 
sidious hazard contacted in orifice meter 
work arises from its use of mercury. The 
standard orifice meter contains approxi- 
mately 10 lb. of mercury in its mecha- 
nism chambers. Mercury is a poisonous, 
silvery liquid metal and, unknown to 
many persons, it gives off deadly vapors 
at ordinary room temperature that are 
highly toxic. Meter men are subjected 
to mercurial poisoning by three meth- 


ods: 


1. Inhalation of toxic fumes and dusts. 

2. Absorption of mercury through the 
skin. 

3. Swallowing of mercury with food 
or substances taken into the mouth. 

Mercury is a cumulative poison and 
small amounts may find their way into 
the body by inhalation of vapors and 
absorption into the skin and build up 
a poisonous condition over a long pe- 
riod of time. The absorption of 0.001 
gram of mercury per day over an ex- 
tended period will usually result in poi- 
soning. 

The signs of mercurial poisoning are 
very obvious, byt seldom attributed to 
the proper cause. At first, there may be 
a rash or eruption of the skin and a loss 
of appetite with nausea and intestinal 
troubles such as diarrhea or constipa- 
tion, followed by loss of weight, anemia, 
and pains in the bones and joints. Later, 
a bluish line may appear on the gums 
with an inflammation of the mouth. This 
may be followed by headaches and a 
feeling of numbness in the limbs. The 
mental condition may undergo a change 
and the worker become depressed, irri- 
table, or timid. Bodily tremors may de- 
velop later in chronic mercurial poison- 
ing. 


@ Prevention of poisoning. A number 
of definite safe practices should be fol- 
lowed by meter men and others in han- 
dling mercury. 

The working place should be well ven- 
tilated with an abundant supply of fresh 
air. 

Floors of meter houses and repair 
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shops should be free from cracks or 
places where spilled mercury may accu- 
mulate. A solution of ammonia water 
will neutralize mercury vapors. 


Mercury should be stored only in 
tight-stoppered metal or unbreakable 
flasks. Do not allow any quantity of mer- 
cury to stand exposed to open air at room 
temperature. 


Employes working with mercury more 
or less constantly should have a physical 
examination at least twice a year. 


Meter men should wash their hands 
carefully after each exposure to mer- 
cury and avoid eating, smoking, or 
handling anything that might be placed 
in the mouth during exposure to mercury 
liquids or vapors. If a worker feels ill, 
he should consult a physician at once. 

All persons should avoid such horse- 
play as coating pennies with mercury to 
make them resemble a silver dime. This 
is an excellent way to contact mercurial 
poisoning. 


@ Qualifications of workers. Only em- 
ployes properly trained in the mechanics 
of an orifice meter should be assigned to 
operating or maintaining such instru- 
ments. Such employes should be men- 
tally and physically fit for the work. 

All such employes should be in- 
structed in the safe practices and meth- 
ods required to prevent fire, explosion, 
or damage to personnel and equipment. 
The observation of all safety and warn- 
ing signs in meter houses and station 
should be required under all circum- 
stances. 

It is highly desirable to have such em- 
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(Photo by J. E. Hampson) 


Typical modern field meter run installation showing neatness of arrangement and appearance. 


ployes skillfully trained in the science of 
first aid. 
@ Tools and equipment. To perform a 
meter repair job safely and properly, 
good tools in proper working order are 
necessary. 

The selection of the right tool and the 
careful and correct use of such tool is 


essential to safe working conditions. In 
certain cases, where inflammable gases 
or vapors are known or suspected to 
exist, the use of special non-sparking 
tools is advised. 

Goggles are recommended for eye pro- 
tection in cases where there is a possi- 
bility of scale, dust, or rust being blown 
into the eyes. Goggles are absolutely re- 
quired when chipping or grinding, or in 
blowing lines and piping. 

\ good safe practice is to carry a tar- 


paulin some 4 or 5 ft. square for cover- 
ing the working portion of the concrete 
or gravel floor upon which tools might 
be accidently dropped. This will prevent 
spat ks 

Cheaters or extension nipples should 
not be used on wrenches for extra lever- 
age. Screw drivers should not be carried 
in the hip pocket, especially with the 
sharp end exposed. 

Pipe wrenches should not be used on 


meter nuts and bolts. 

[t is a bad practice to put small screws, 
nuts, and parts into the mouth after they 
have been removed from the meter. 


Tools should be wiped clean of oil and 
grease before or after use. Slippery 


handles cause serious accidents. 
Field meter repairmen should carry 
in their car or tool kit a vaporproof flash- 


light, a first-aid kit, and a container of 
soap-suds solution. 


Each tester or repairman should have 
a dry chemical or inert gas fire extin- 
guisher in good working order fixed in 
his car at all times. 
@ Entering the meter house. Some few 
companies install meters in the open 
without any sort of covering or meter 
house, but it is good practice to house 
or cover all orifice meters. 
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The meterman, chart changer, or in- 
spector should be sure that his car or 
truck is not too near the meter house 
and that the motor is not left running. 
Befcre entering or opening the meter 
house, he should leave all matches, light- 
ers, and tobacco in the car. He should 
make certain that there are no conditions 
outside the building that will create a 
hazard. Dead grass and leaves are 
dangerous fire hazards around meter in- 
stallations. 

Upon entering the meter house or 
opening the door, he should use pre- 
caution, for such places are favorite 
abodes for insects and snakes. A careful 
inspection may prevent a serious insect 
sting or snake bite. — 

All windows and doors in the meter 


house should be opened and latched se- 
curely for proper ventilation whether in 
winter or summer. 

Before any manipulation of the meter 

is undertaken, a close inspection on the 
line pressure and differential should be 
made to, inform the worker of the condi- 
tions present. 
@ Testing the meter. The worker 
should place his tools and test equipment 
in a convenient place so that it will not 
block an exit or create a stumbling 
hazard. 

When testing a meter at operating 
pressure, be sure that the gauges and 
manometer have sufficient working pres- 
sure to withstand the test. A safe prac- 
tice is to drill holes in the case of test 
gauges to relieve pressure in case of a 


Use of two men in making major repairs or changes insures a safer and easier job. 


- 


(Photo by D. Brandt) 





THE PETROLEUM ENGINEER, August, 1946 














spring rupture. Adhesive tape or scotch 
tape may be placed over these holes to 
keep out moisture or dust. It is also a 
good practice to install a fine mesh wire 
shield in front of the manometer. 

The meter should be taken out of 
service carefully. After the bypass has 
been opened and the flange valves closed, 
the meter and piping pressure should be 
bled off gradually. Sudden opening of 
the bleeder valves may blow the mercury 
or damage pen arm assemblies. 


The glass door to the meter should not 
be left swinging open. A good practice 
is to tie it back with a stout cord. Sev- 
eral bad accidents have resulted from 
the wind slamming glass doors and 
breaking glass in the worker’s face. 

Do not attempt to remove the mercury 
chamber covers or part piping unions 
until] all pressure has been relieved from 
the meter. 

Do not attempt to solder parts inside 
the meter house. All open flames must be 
kept away from the meter house. 

Always use a small funnel in drawing 
off or adding mercury to eliminate spill- 
age and waste. 

Do not use gasoline or other volatile 

liquids for washing or cleaning parts. A 
cleaning solvent or naphtha is safer. 
@ Inspecting or changing orifice 
plates. When the orifice flange or fitting 
is situated in a pit, it is best that two 
men be used in making the change. The 
gas must be shut off or bypassed and the 
pressure bled off before any bolt on the 
flange is loosened. 

Orifice flange nuts should be loosened 
in a criss-cross fashion to prevent pos- 
sible strain or fracture of the flange. 
Flange bolts and nuts should be re- 
moved in pairs and the nut threaded 
back loosely on its proper bolt before 
laying aside. This keeps matched bolts 
and nuts together. 

Do not attempt to turn up a jack- 
screw if a single bolt remains in the 
flange. Some repairmen never remove 
the bottom bolts. This is bad practice 
and often causes torn gaskets. 

Most lines have more or less fluid 
trapped behind the orifice plate. In many 
cases, this fluid is gasoline. The fluid 
should not be allowed to spill upon the 
ground or floor. Properly fitted flanges 
have bleeder valves in the bottom of the 
flange by which the fluid can be drawn 
off in a bucket or vessel. If fluid appears 
as the flange is parted, it should be col- 
lected in a container and taken some dis- 
tance away. 

Special non-sparking tools should be 
used when working where gas or gaso- 
line vapors are present. 

Do not attempt to pry open the flange 
with a wrench handle or screw driver. 
Use jack screws or insert a flange bolt 
on opposite sides with a flat nut or piece 
of metal between the flange holes and 
draw up gradually. 

Do not attempt to pry or to chisel the 
orifice plate out of the flange. Quite 
often a sticking gasket holds the plate 
and can be loosened by running a knife 
blade or sharp edge around the gasket 
circle. 

Always remember that orifice plates 


Example of well-designed brick meter house 





(Photo by J. E. Hampson) 


typical of town border measuring stations. 


Modern well-design- 
ed, weatherproof 
meter house show- 
ing ease of access to 
piping and to all 
parts of the meter. 
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Variation of the meter house using a shed arrangement 
over the regulating equipment. (Photo by J. E. Hampson) 








fit into flanges with the sharp edge up- 
stream. For convenience in handling, all 
orifice plates should have suitable 
handles 


Orifice plates should not be trans- 
ported or stored except in proper card- 
board boxes or containers to protect the 
edges and surfaces. 


Always make a written record of ori- 
fice plate changes and inspections, being 


sure to measure the orifice opening on 
each plate removed or installed. 

@ Placing meter in service. After re- 
pairs, changes, or inspections have been 
made, all parts, plugs, and piping must 
be replaced tightly. Caution should be 
used in placing the meter in service. 
Valves should be opened slowly to pre- 
vent blowing mercury or rupturing the 


static spring and damaging the mecha- 
nism 

Extra care should be taken in gather- 
ing up tools and taking down test equip- 
ment, as some gas may remain in a mix- 
ture that is highly explosive. 

The meter must be left in order and 
the installation free from leaks. Piping 
should be checked with a soap-suds solu- 
tion for tightness. Never use matches or 
open flame. 


Any hazardous conditions noted dur- 


ing repairs or tests should be properly 
corrected or reported. Due to the fact 
that clothing, especially woolens, will be- 
come saturated with gas that may be 
ignited, it is a safe practice to refrain 
from smoking or approaching open 
flames until safely away from the test 
scene and ample time has elapsed for 
the gas to dissipate. 

If mercury has been handled, the 
meterman should wash his face and 
hands as soon as possible after exposure. 
@ Changing charts. Chart changers 
should be alert when entering meter 
houses and report any leaks or condi- 
tions affecting proper operating condi- 


tions 


Below is early design meter house affording little illumination or ventilation. A 
later design meter house above has window for illumination but is not situated 


over orifice flange. 


Care should be taken in opening the 
meter door and lifting the chart hub. 
Charts should be removed and placed on 
the meter with both hands. This requires 
setting ink bottles, clock key, and charts 
aside during this operation. 

The clock should never be wound com- 
pletely. Quite often, a clock stops or the 
spring breaks if it is wound too tight. 

Current charts should be blotted dry 
and full operating information written 
on them. New charts should be set at 
the correct time and pen recording veri- 
fied when the hub has been securely 
tastened. 





Exploring for oil in England 








The robust and energetic oil industry has met the stolid English countryman. 
lt is interesting to note upon what terms the two strong-will forces will come to 
live. An English newspaper reported that a farmer, on whose land several 
wells were ‘‘bored,"’ was heard to remark in an off-hand manner, ‘They've 
done me a good turn. They've opened up a grand spring of clear water, and 
that’s something I've always wanted."’ Has the word “‘oil’”’ lost its magic 
effect on people or has it met its match in the poker-faced Englishman? 


The D'Arcy Exploration Company, a subsidiary of the Anglo-lranian Oil 
Company, holds the exclusive oil-drilling rights in England. The company 
already has struck oil at Formby, near Southport, where a well has produced 
over 50,000 bbl. since its discovery during the war. Geological experts have 
a theory that the field will extend from the coast at Formby to the outskirts of 
Chorley. The Formby oil was found 120 ft. below the ground, which is un- 
usually near the surface. 


Drilling operations at present are taking place on farmland near Chorley. 
Mobile drills, imported from the United States, are being used. It takes four 
hours to get 100 ft. depth. Then the drill is withdrawn and the bore-hole 
packed with 250 Ib. of dynamite. The area under geological survey extends 
from north of Liverpool to the Chorley area. Important developments will 
follow if oil is found to be present. It is hard to picture an oil field in an 
English country scene and it would no doubt be a “gentle, peaceful”’ field. 
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(Photos by J. E. Hampson) 





Chart changers should never smoke 
while in or near meter house or during 
chart changing. 

All chart changers should carry first- 

aid or snake bite kits. 
@ Poisonous gases. Some meter installa- 
tions are situated in areas where poison- 
ous gases or liquids are handled. This 
calls for special precautions. Hydrogen 
sulphide is one of the most common poi- 
son gases found in oil and gas opera- 
tions. It is highly toxic, heavier than air, 
and has an odor of rotten eggs. 

Even a short exposure to small con- 

centrations is highly dangerous. Meter- 
men should never work in enclosed 
places or areas where the gas is known 
or suspected without proper respiratory 
equipment. Certain approved canister 
and fresh-air masks are required when 
meters in such service are repaired or 
inspected. 
@ General. Meter men, chart changers, 
and testers are exposed to a variety of 
hazards ranging from insect bites to 
poisons and explosions. Accordingly, all 
the safe practices cannot be covered in 
one article as operations at various loca- 
tions may vary widely, but the funda- 
mentals of safety to life, limb, and prop- 
erty should immediately suggest to each 
worker ways and means of preventing 
accidents. 

There is indisputable proof that acci- 
dents do not just happen. They are 
caused, and safe practices are made up 
largely of common sense, good habits, 
and self preservation. 
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Closed pipe line operation 
an ultra-modern technique 


By FRANK H. LOVE 
Managing Editor 


WD unine a period of several years Shell 
Pipe Line Corporation has been equip- 
ping stations on its lines between Mc- 
Camey, Texas, and Wood River, Illinois, 

for “closed” opera- 
tion, i.e., operation 

with all] stations 
pumping at equal rates thereby elimi- 
nating use of station float tanks. 

The pipe line system between Mc- 
Camey and Wood River is in two seg- 
ments, with a large tank farm interme- 
diate at Cushing, Oklahoma. A single 
10-in. welded line, with 14 electric mo- 
tor-driven centrifugal pump stations, ex- 
tends 482 miles from McCamey to Cush- 
ing. From Cushing to Wood River, 426 
miles, there are dual 10-in. lines with 
diesel engine-driven reciprocating pump 
stations, one line being welded, the other 
of screwed joint construction laid in 
1917. The Cushing farm, which receives 
oil also from Oklahoma and Kansas lines. 
has 38 tanks with a total capacity of 
2,200,000 bbl. 

The Cushing-Wood River lines were 
“closed” in 1940 and 1943, the McCamey- 
Cushing segment in 1945. The lines, 
therefore, have been in a closed opera- 
tion long enough to provide data on their 
performance under the new set-up. 

A primary purpose of closing the line 
was to enable movement of natural gaso- 
line plant products along with crude 
oils to refineries without vapor-locking 
of station pump suctions or evaporation 
in station tanks due to high bubble-point 
of the mixtures. Movement of such vola- 
tile products with crude oils has had the 
further result of (1) giving the refinery 
premium charging stocks, (2) reducing 
pipe-line transportation costs of such 
products into the refinery as compared 
with tank car costs, (3) decreasing the 
viscosity of the crude oil, which in turn 
increases line throughput capacity, and 
(4) permitting the leveling out of sea- 
sonal viscosity variations of the crude. 





Closing the lines further made it pos- 

sible to transport dissimilar crudes with- 
out contamination en route. Thus spe- 
cially selected or field-blended oils can 
be moved to destination ready for spe- 
cific refining purposes—thereby reduc- 
ing charging-stock storage-tank and 
blending requirements at the refinery. 
@ Dispatching. In operating a system 
that handles many segregated special 
grades of crude oil, dispatching plays a 
vital role. These crudes, of course, must 
be kept segregated in their movement 
through the pipe line. Additionally, in 
Shell’s system the highly-volatile prod- 
ucts are added to the stream at 17 nat- 
ural gasoline plants along the lines. 
These are located as shown on the map, 
Fig. 1. These factors necessitate in Shell 
Pipe Line a well-organized dispatching 
or “oil movements” department working 
harmoniously with shippers and with 
field and station operating personnel. 

The different crudes with injected 
products either are assembled in proper 
blends in the fields and moved up the 
main line, or they are accumulated in 
tank farms and are blended out of tank- 
age into the main lines. Individual 
batches range in size from 50,000 to 
120,000 bbl. 

Natural gasoline and butanes are in- 
jected into the crude oil streams on in- 
structions from the dispatcher. These 
quantities may vary from month to month 
depending on purchases by the shipper. 
Because it is necessary at times for 
streams to be diverted into tank farms to 
comply with delivery schedules, the 
quantities of such products are restricted 
so that the Reid vapor pressure of the 
mixtures do not exceed 13 Ib. per sq. in. 
at 100°F. Under these conditions the 
equivalent bubble-point is usually 9 to 
10 lb. per sq. in. higher. 

Batches are scheduled in the Oil Move- 
ments Department to meet approximate- 
ly the shippers’ needs by the Supervisor 
of Schedules and Tenders at Houston, 
Texas. Three Area Chief Dispatchers 
are entrusted with the carrying out of 
details, such as drawing on stocks, in- 





TABLE 1. Shell Pipe Line Corporation total crude and volatiles delivered Cushing- 





Wood River screwed and welded 10-in. lines, bbl.—Year 1945 
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Typical 10-in throttling valve on 
discharge line at electric stations 
used in automatic regulation. 


jecting products into the line, reducing 
or increasing line pressures, etc. 

Upon introduction of a particular 

batch into the line, station operators are 
informed by the dispatchers of the prob- 
able time of its arrival. Gravities are de- 
termined at each station to spot the head 
and tail of each batch, and from such in- 
formation it is possible to follow the 
movement en route and to determine ac- 
curately when the batch will arrive at 
destination. Cuts are made at the refin- 
ery on the basis of gravity and by use of 
the colorimeter. 
@ Automatic controls. Converting to a 
closed system required principally the 
installation of automatic controls at each 
of the stations. Fundamental differences 
in the type of prime movers and pumps 
necessitated these installations to be dif- 
ferently devised on the two segments of 
the line. 

The 14 stations on the McCamey to 
Cushing line have three 500-hp. electric 
motor-driven centrifugal pumps; two 
units operate continuously in series with 
a third unit as a reserve. The 10 stations 
on the dual Cushing-Wood River lines 
are equipped with 270-hp. diesel engine- 
driving reciprocating pumps. Each sta- 
tion has seven units, with three in con- 
tinuous operation on each line and a sev- 
enth unit as a spare. 

The control method employed on the 
electrified line is shown diagrammati- 
cally in Fig. 2. A throttling valve on the 
station discharge line is operated by air 
pressure from a pneumatic controller 














Screwed line ° ; 

Kind wen : haeaaimael actuated by the station suction pressure. 
eel upe Crude Volatiles Total Crude Volatiles Total When the suction pressure begins to 
Mid-Continent (Special Blend B ....| 5,029,696 256,703 | 5,286,399 i ate eaoes drop below the normal pressure of 15 Ib. 
id-Continent ‘(General Blend ..| 4,357,809 210,752 4'568, 561 ay i re starts t 
Mixture of blends'B and C.. | 24000/536 |  169;446 | 2,169,982 | 2,968,910 | 250,376 | 3,219,286 per sq. in., the throttling valve starts to 
West Tesas (General Blend C).. ee | 2,147,407 | 179,644 | 2327051 | 7980.733 | 6741239 | 8,654,972 close and tends to hold the suction pres- 
est Texas | a eee meen oe 1,552,998 165,690 1,718,688 s i 
West Texas (Special Blend FE)... 3088 | | 3,050 1439°309 | tern | ttapates sure at a normal level. The throttling 

pee - valve also’ is operated by another con- 
ne | 13,619,434 | 816,545 rh 14,435,979 | 13,934,950 | 1,094,179 | 15,029,219 


troller actuated: by the station discharge 


— i cessive 
Note: West Texas Blends C, D, and E moved also through MeCamey-Cushing 10-in. line. pressure in such a manner that excessive 
= — ee discharge pressure tends to close it and 
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FIG. 1, Shell Pipe Line system show- 
ing locations of plants supplying 
natural gasolines and butanes in- 
jected into crude oil streams. 


limit that pressure to 750 lb. per sq. in. 
The controllers are interlocked so that 
the discharge pressure control takes 
precedence over all other regulation. 

When some condition downstream 
from the station, such as an obstraction 
of the line due to any cause, prevents the 
throttling valve from limiting the dis- 
charge pressure, a pressure-actuated 
mercoid switch, set to trip at 800 lb. 
per sq. in., operates to interrupt the 
power circuit and shuts down the sta- 
tion. If the suction pressure declines to 
5 lb. per sq. in., another mercoid switch 
operates similarly. 

Because automatic controls do not ob- 
tain full response instantly, relief valves 
are provided on the suction header to 
divert the crude oil into station emer- 
gency tanks if for some extraordinary 
reason an excessive suction pressure 
should build up. If the station shuts 
down for any reason, a piston-type check 
valve in the bypass line opens and per- 
mits flow past the station. 

If some circumstance along the line 
should cause it to become completely 
blocked, it is obvious that the automatic 
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controls would shut down in turn each 
station up-stream from the obstruction. 
This can be avoided, or at least the sta- 
tions can be again placed in operation if 
the stream can be temporarily diverted 
into a tank at the first up-stream sta- 
tion. At most stations, the tanks, used 
with the previous open or “put-and-take” 
method of operation, remain and are 
available for such temporary use. All 
crude-product blends that are in any 


> 
> 


PHP yoy ver Be. 


emergency diverted into station stock 
tanks are returned to the line into batches 
of “General Blend” (see Table 1) pass- 
ing the station. 

The diesel engine-driven stations are 
arranged to operate each of the two dual 


Interior of typical station on Mc- 
Camey-Cushing line showing 500- 
hp. electric motors driving 3-stage 
multiplex centrifugal pumps. 
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Interior of typical diesel-powered sta- 
tion. Three of the governors used 
in automatic regulation of engine 
speeds are visible at right center. 


lines completely separate from fhe other. 
The control method employed is shown 
diagrammatically in Fig. 3. The air-injec- 
tion diese] engines are equipped with 
specially-designed variable speed gov- 
ernors for the purpose of regulating the 
engine speeds to keep the stations “in 
step” with like oil pumping rates. The 
engine speeds can be controlled only 
between 200 and 225 r.p.m., and the gov- 
ernors are effective only over this range. 
As at the electric stations, before de- 


FIG. 2. Typical control diagram 
McCamey-Cushing stations. 
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scribed, the diesel stations are kept in 
step by maintaining a constant prede- 
termined suction pressure, usually 15 
lb. per sq. in. At these stations, however, 
there are no discharge throttling valves, 
and so the discharge and suction pneu- 
matic controllers serve instead to regu- 
late the engine governors. 

If line conditions, due to either high 
discharge or low suction pressure, re- 
quire pumping rates equivalent to less 
than 200 r.p.m. engine speed, an air- 
operated motor valve between the dis- 
charge and suction headers is actuated 
by the same penumatic controllers to 
bypass sufficient oil to establish the re- 
quired line pressures. If line conditions 
are such as to induce engine speeds in 


CONTROL VOLTAGE 






SUPPLY 








excess of 225 r.p.m., the limit-stop on 
the governors takes control. 

As a further means of protection, dis- 
charge pressures above 800 lb. per sq. in. 
and suction pressures below 5 lb. per sq. 
in. actuate an electric switch that, in 
turn, causes a solenoid-operated valve on 
the fuel line to shut off the flow and stop 
the engines. Check- and relief-valve in- 
stallations are similar to those at the elec- 
trified stations. 

It is of interest to note that these auto- 
matic installations have not effected a re- 
duction in the number of station em- 
ployees; the gain, rather, is in improved 
line operations. 

@ Closed system has proved efficient. 
The closed lines have proved efficient in 
actual operation and have accomplished 
the objectives that were contemplated 
for them. In Shell’s system, natural gas- 
olines, butanes, and refined gas oils are 
regularly moved up 12% to 15 per cent 
of the total throughput. Table 1 shows 
that, of the total volume of crude and 
light products delivered through the dual 
Cushing-Wood River lines during the 
year 1945, 15.4 per cent was products. 

To persons not directly familiar with 

Shell’s closed line operations, various 
questions may arise. 
@ “Free ride” of products. A common 
question relative to the transportation of 
natural gasolines and butanes with crude 
oil is whether or not all such volatile 
products injected into the line receive 
a so-called “free ride”; i.e., does the re- 
sultant decreased viscosity of the mix- 
ture enable them to be transported with- 
out reduction in the volume of crude 
moved. Shell’s results prove that this oc- 
curs only to a limited extent. 
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FIG. 3. Typical con- 
trol diagram Cushing- 
Wood River stations. 
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Che chart, Fig. 4, shows the results of 
a typical month of operation on the Cush- 
ing-Wood River lines. The curves show 
that, of the total volume of volatile prod- 
ucts added to the stream, only a part is 
given what might be called a “free ride” 
because a certain amount of crude oil is 
simultaneously “backed out.” For ex- 
ample, when 3000 bbl. daily of volatile 
products was shipped, the line through- 


FIG 4 
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2-10 INCH LINES EACH OPERATING -——!- 
AT THROUGHPUT OF 42,000 B/D |! | 





put was increased by 2000 bbl. daily, 
but 1000 bbl. daily of crude oil—equal 
to 33.3 per cent of the added products— 
was backed out. As another example, 
the shipment of 6000 bbl. daily of prod- 
ucts increased the throughput 3450 bbl. 
daily, but backed out 2600 bbl. daily or 
43.3 per cent of that amount of crude. 

@ Closed vs. open line capacities. An- 
other question concerns the amount of 


Effect on Soe of introducing volatile products into oil streams. 
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line throughput Shell sacrifices to ob- 
tain the special benefits of closed opera- 
tion. It is a well-known advantage of the 
traditional method of “put-and-take” 
pipe line operation with station float- 
tanks that when batches of crudes of 
dissimilar viscosity are being moved, the 
heavier batches need slow down only 
those sections of the line that they are 
traversing. With a closed line, however, 
the entire stream—like a convoy—is 
slowed to the rate of the slowest moving 
batch. In Shell’s system, two “pressure- 
limit control” stations on the diesel lines 
can be operated on a “put-and-take” 
basis when stream viscosity character- 
istics indicate an advantage; however, 
through properly scheduled blending of 
natural gasoline plant products into the 
crudes, the viscosities of the various 
batches of crude-product mixtures are 
quite successfully equalized. If this 
equalization is reasonably perfect, then 
no delivery throughput loss from closed 
operation results. 

Closing of modern products pipe lines 
with electric-driven centrifugal pump- 
ing equipment is necessary for their ef- 
fective operation and is a technique that 
Shell assisted materially to develop. To 
have applied this technique successfully 
to horizontal air-injection diesel engines 
and reciprocating pumps installed in 
1917, however, is an achievement of 
Shell Pipe Line Corporation's engineers 
of which they are justly proud. They give 
due credit to the engineers of Fisher Gov- 
ernor Company and Mason-Neilan Regu- 
lator Company who assisted in the de- 
sign of the component parts of the con- 
trol apparatus. kkk 
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Earnings—a function of catalyst activity 


By R. E. BLAND 
and E. A. SMITH 


Houdry Process Corporation 


Considerable confusion exists with re- 
gard to the terms “catalyst makeup” 
and “catalyst loss.” “Catalyst loss” in 
this article is taken to mean that quantity 
of catalyst that is mechanically lost from 
the system. “Catalyst make-up” is taken 
to mean the sum total of catalyst added 
to the system to make up mechanical 
losses plus catalyst added to the system 
(balanced by physical catalyst with- 
drawal from the system) to maintain op- 
timum catalyst activity. For example, 
TCC units will operate on clay catalyst 
with a mechanical loss of 0.1 Ib. per bbl. 
This article shows, however, that to main- 
tain optimum catalyst activity from the 
standpoint of economics, equilibruim 
catalyst should be withdrawn from the 
system and replaced with additional fresh 
make-up. For the example taken in this 
article, the total optimum catalyst re- 
placement is indicated to be 0.8 lb. per 
bbl. for maximum profit. 


AN economic study is presented in this 
article showing the relationship between 
earnings and catalyst activity in a TCC 
unit. Clay catalyst was used for the study 
because commercial operation for the 
greatest number of years has been with 
catalyst of this type and considerable 
data have been collected showing the re- 
lationship between equilibrium catalyst 
activity and catalyst replacement rate. 
Further, an accurate correlation of crack- 
ing variables, based on pilot plant data, 
was available that could be used to show 
the effect of incremental change of clay 
catalyst activity on product distribution. 
It is believed that the general conclusions 
reached will apply in a relative manner 
to other catalysts with final choice of 
catalyst type being dictated by eco- 
nomics. 

From the present economic study it is 
concluded that maximum earnings are 
realized from a TCC commercial plant 
when the clay catalyst replacement rate 
is in the range of 0.5 Ib. to 1.0 lb. per bbl. 
of feed stock. This corresponds to an 
equilibrium catalyst activity range of 
30-32 AI. 


It should be mentioned at this point 
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that activity index is determined by a 
standard method designated as CAT-A, 
which was adopted in its present form in 
1944, The activity index is a measure of 
gasoline produced when cracking a speci- 
fication light East Texas gas oil under a 
set of fixed operating conditions in labo- 
ratory scale equipment of standard de- 
sign. A detailed description of the 
method has been given in the literature 
by Alexander and Shimp.' This method 
is employed by all operators of the 
Houdry and TCC processes. 
@ Factors affecting catalyst activity. 
During normal TCC operations, the 
equilibrium catalyst activity depends on 
the catalyst replacement rate and the 
activity of the new catalyst added..Fig. 
1 shows the effect of makeup rate on 
activity when adding new 40 AI clay 
catalyst. These results are achieved by 
careful control of the variables that 
affect catalyst life and, in addition, by 
design features that are built into TCC 
plants for the specific purpose of pro- 
tecting the catalyst from conditions that 
would cause rapid aging. 

The degree of activity decline depends 
on the condition of time, temperature 
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and steam partial pressure to which the 
catalyst is subjected during the various 
stages of its cycle around the unit. These 
factors are all interrelated. Thus, high 
temperatures are much more detrimental 
to the catalyst activity when steam par- 
tial pressures are high, and for a given 
temperature and steam concentration, 
the aging effect increases with increase 
in length of time at those conditions. 
Conversely, quite high partial pressures 
of steam are tolerable if the temperature 
is low and the time of exposure is short. 
Likewise, the catalyst can be subjected 
to relatively high temperatures, 1150- 
1200° F., for short periods without dele- 
terious effect provided steam is not 
present. 

A knowledge of these various factors 
affecting catalyst activity has played an 
important part in the design of the pres- 
ent commercial TCC unit, and each sec- 
tion has been reviewed in relation to its 
effect on the equilibrium activity to be 
expected.? Thus, the kiln has been de- 
signed to conduct the burning in separate 
stages, each of which is separately con- 
trolled by water-cooling coils to limit 
the temperatures. Having this flexibility 
and knowing the concentration of steam 
in each zone of the kiln, the temperature 
can be adjusted to avoid the existence of 
high steam concentration and high tem- 
perature in the same zone. It should be 
mentioned that no steam is added to the 
kiln other than the trace of moisture nor- 
mally present in the air plus a small 
quantity from the air line burner. The 
main portion of steam that is present 
originates from the combustion of hydro- 
gen in the catalyst deposit and from the 
desorption of water that was adsorbed 
by the catalyst in the reactor and oil 
purge sections. 

When the spent catalyst enters the 
kiln the hydrogen and sulphur contained 


in the catalyst deposit burn preferen- 
tially, and at the same time the desorp- 
tion of water occurs rapidly as a result 
of the rise in catalyst temperature. Thus, 
the bulk of water and SO, will be re- 
leased in the first two or three zones of 
the kiln. Consequently, the catalyst tem- 
peratures are kept relatively low (875- 
975° F.) and the residence time is kept 
short. During the later stages of the re- 
generation and in the final cleanup zones 
where combustion of almost pure carbon 
takes place, the temperature may be 
safely increased and the residence time 
lengthened. Relatively high temperatures 
of the order of 1100-1150° F. are required 
for the efficient and complete cleanup of 
the catalyst within a reasonable length 
of time. 

@ Economic study. The economic 
study that has been developed applies to 
a TCC unit that has a reactor charge 
capacity of 10,000 bbl. per stream day 
and which is equipped with a kiln capa- 
ble of burning 5500 Ib. per hr. of coke. 
The yield structure is based on the use of 
clay catalyst when single pass cracking 
a heavy Mid-Continent dewaxed distil- 
late possessing the following physical 
characteristics: 
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This particular stock was used for the 
present study because a rather complete 
and reliable correlation of operating 
variables was available for setting up the 
effect of incremental changes in catalyst 
activity on yields. Such information is 
essential in order to establish optimum 


FIG. 1. Equilibrium catalyst activity vs. catalyst make-up rate. 


Clay catalyst. 
Points on curve represent data from commercial plants. 
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yields for the operations under consider- 
ation, particularly where certain condi- 
tions are arbitrarily fixed and only one 
or two variables are changed to show 
their effects. As will be noted in the yield 
data presented below, the chosen charge 
stock possesses unusually good cracking 
characteristics. This is indicated by the 
high level of gasoline yields obtained 
from single pass operations. Other stocks 
will have different cracking characteris- 
tics and may give either higher or lower 
gasoline yields than the example stock, 
but it is reasonable to expect that the 
effects of catalyst activity change will be 
similar. 

@ Catalyst makeup rates. Fig. 1 is a 
graph showing the catalyst makeup rates 
required for various equilibrium catalyst 
activities. This curve is based on average 
past commercial experience for all 
plants utilizing clay catalyst and operat- 
ing on a variety of charging stocks. It is 
felt that the curve is conservative when . 
viewed from the standpoint of future op- 
erations where improved design of equip- 
ment and operating technique will un- 
doubtedly reduce the catalyst makeup 
for a given equilibrium activity. Another 
factor that affects the required makeup 
rate is uniformity in hardness of the new 
catalyst. Thus, new catalyst that is infe- 
rior in this respect will result in a situa- 
tion where attrition of the fresh catalyst 
is excessive, thereby resulting in a lower 
activity for a given makeup rate. 

At the present time the majority of 
commercial TCC plants using clay cata- 
lyst are operating in the range 29-31 AI 
with makeup rates approximating those 
shown in Fig. 1. As it is unlikely that 
any TCC plant charging sweet gas oils 
would encounter activities lower than 26 
AI, even with the minimum of makeup re- 
quired to replace attrition losses, this 
activity has been selected as a base for 
the present economic study. Higher ac- 
tivities may be obtained by appropriate 
increases in catalyst makeup rates. Thus, 
for the present study, we have considered 
yields from catalysts ranging in activity 
from 26 AI to 36 AI in increments of 
2 AI. This range in activity calls for 
makeup rates in the range of 0.1 lb. per 
bbl. of feed stock to greater than 2.0 lb. 
per bbl. (equivalent to 0.5 tons per day 
to greater than 10 tons per day for a 
10,000 bbl. per stream day TCC plant). 
The makeup rate for the 34 AI catalyst 
was obtained by extrapolating the curve 
in Fig. 1. 

A portion of the catalyst removed daily 
for replacement consists of catalyst fines. 
This material will not normally amount 
to more than 0.1 lb. per bbl. of feed stock, 
but its elimination is required to main- 
tain the unit in proper operating condi- 
tion. 

A simple system of elutriation and 
cyclone separation is used to remove 
the fines from the plant. A portion of the 
regenerated catalyst stream is continu- 
ously bypassed through an elutriator 
where free falling catalyst is counter- 
currently contacted with a stream of air 
that carries the fine material overhead 
and into a cyclone separator from which 
they are withdrawn into a fines storage 
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HERE are a lot of good sound reasons why 
Cooper-Bessemer Diesels stay ‘‘young”’ 
orous as a colt for more years than you'd dare 


and vig- 


expect. There are five reasons that are particu- 
larly important. 


1. Tough Meehanite Metal takes the place of all 
ordinary iron castings. It's stronger, 
to wear and corrosion, will 
kinds of punishment. 


is less subject 
better withstand all 


2. Bearings are precision machine-finished . . . and 
to amazingly close tolerances. Far better than hand 
finished, hand fitted bearings, they prove their 
superiority in longer life and less maintenance. 


3. Pistons are evenly oil-cooled by Cooper- 


Bessemer’s own Turbu-flow principle, 


effectively 
preventing piston distortion, and greatly prolonging 
life of rings, liners and pistons. 
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4. Cooper-Bessemer’s patented piston pin-to-rod 
assembly almost doubles the usual bearing area, 
greatly reducing pressures and multiplying bearing 
life. 


5. Pistons are electroplated to eliminate scuffing, 
to minimize friction, and to assure perfect breaking 
in for a long healthy life. 


The Cooper-Bessemer office nearest you will be 
glad to give you more reasons why these modern 
Diesels offer you exceptionally fine service and un- 
usually low operating cost. There are Cooper- 
Bessemer Diesels for every type of service from 100 
to 1800 horsepower. 
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2. Catalyst activity vs. product distribution. 
































FIG. 3. Differential earnings vs. catalyst activity. 
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Equilibrium Catalyst Activity 


hopper. The catalyst pellets emerge from 
the bottom of the elutriator free of fines 
and flow back into the main catalyst 
stream by gravity. 

Thus, it is seen that the minimum cata- 

lyst makeup would be that quantity re- 
quired to replace the fines. Where greater 
catalyst makeup rates are used, it is 
apparent that heavier elutriation would 
be desirable for removing all catalyst 
withdrawn. This is the recommended pro- 
cedure and is accomplished by increas- 
ing the air rate through the elutriator 
until the desired quantity of catalyst is 
carried overhead into the cyclone separa- 
tors. By this procedure the catalyst 
within the plant will be of maximum par. 
ticle size and free of fines and fragments 
of broken pellets. 
@ Yields vs. catalyst activity index. 
Table 1 presents yields from cracking 
the Mid-Continent stock in single pass 
operation over clay catalysts whose activ- 
ities vary from 26 to 36 AI. These data 
are also given in graphic form in Fig. 2. 
In selecting these yields the following 
conditions were fixed: 
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Average reactor temperature.............+---+-+- 850°F 1 


Average reactor pressure............ 10 Ib. per sq. in. ga. 
ere 5 per cent wt. of charge 
pepe AERP res 1.8 
__.__ 5A ere 4.3 wt. per cen 








The average reactor temperature was 
fixed at 850° F. as this level is favorable 
from the standpoint of gasoline yields, 
gasoline quality, and liquid recoveries. 
The 10 lb. per sq. in. ga. reactor pressure 
is conventional, and 5 per cent weight of 
steam is an amount that assures complete 
vaporization of the charge stock at pre- 
vailing conditions of temperature and 
pressure. The catalyst-to-oil ratio was 
fixed at 1.8 to correspond with 100 tons 


' per hr. catalyst elevators on a 10,000 bbl. 


per stream day plant. Coke make was 
fixed at 4.3 per cent weight of charge 
which corresponds to a burn-off rate of 
5500 Ib. per hr. in the kiln. 

As the catalyst activity was varied, the 
space rate was changed to obtain the 
proper conversion for 4.3 per oent weight 
of coke so as not to exceed the stated ca- 
pacity of the kiln. It will be noted, how- 
ever, that it was not possible to obtain 


4.3 per cent coke with the 26 Al catalyst 
at 850° F., even though the minimum 
practical space velocity of 0.35 was used. 
This fact immediately points out the un- 
desirability of using low catalyst activi- 
ties, for it is then necessary to use exces- 
sively high temperatures or extremely 
low space rates, either or both of which 
result in unfavorable product distribu- 
tion particularly from the standpoint of 
high gas formation and low liquid re- 
coveries. 

Fig. 2 emphasizes the advantages to 
be gained from cracking with catalyst 
of high activity. As activity increases 
from 28 AI to 34 AI at constant coke 
yield, the debutanized gasoline yield in- 


_creases from 46.2 to 50.5 volume per cent 


of fresh charge. This represents an in- 
crease of 9.3 per cent based on gasoline 
yield. At the same time the cracking effi- 
ciency, which is defined as 
gasoline -+- total C, 

conversion 
increases from 96.6 to 97.8. These same 
data are shown in the following tabula- 
tion where results are also given on the 
34 AI catalyst when operating conditions 
are adjusted to give the same gasoline . 
yield as that obtained from the 28 AI 
catalyst. 
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motor vasoline from 
heavy stock... 


range; they need not be vaporizable. In 

pilot plant operation, TCC has produced 

56% of 10# 400 end point RVP motor gasoline in a once-through operation, from 

stocks having mid points of greater than 1000° F. This ability of the TCC Process to 

handle heaviest charging stocks becomes even more important now that automobile 

rather than aviation fuel is in principal demand. With TC C, you get optimum yields of 

high quality motor gasoline, with minimum coke—plus additional substantial volumes 

of readily salable heating oil. Interested refiners can submit samples of heavy stocks 
to Houdry Laboratories for pilot plant evaluation. 


HOUDRY PROCESS CORPORATION 
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Activity inde 


x of cla 

catalyst 28 30 32 34 34 
Conversion (100—vol 

per cent cat. gas oil).. 61.5 62.7 63.6 64.7 53.6 
Gasoline C4 free—vol 

per cent charge... 46.2 48.1 49.5 50.5 46.2 
Total Cy, vol. per cent 13.2 12.6 12.4 13.8 9.1 
Liquid recovery, vol. per 

cent .. 97.9 98.0 98.3 98.6 101.7 
Coke, wt. per cent F 43 43 43 43 2.6 
Cracking efficiency, vol. 

per cent 96.6 96 97.8 103.1 


5.8 97.3 


Cracking efficiency and coke yield are 
markedly improved when using the 
higher activity and running to the same 
gasoline yield. Thus, the cracking efh- 
ciency has increased from 96.6 to 103.1 
and the coke yield has decreased approxi- 
mately 40 per cent, i.e., from 4.3 to 2.6 
wt. per cent of charge. These differences 
are quite large and have a pronounced 


effect on economics. 


The yields given in Table 1 were used 


as a basis for calculating earnings. 


@ Earnings vs. catalyst activity. Table 
presents a summary of differential 
earnings versus catalyst activity. As we 
are considering a single plant, the in- 
vestment is the same in all cases and need 
not be considered. A direct operating 
cost of $1000 per day has been assigned 
to cover all items other than catalyst 


ys 





cost, and the catalyst cost is given as a 
separate item. 


The following price structure was 


chosen: 





Cents Dollars 
per gal. per bbl. 
CIN 56 ads skhee-o sss 0s 3.5 1.47 
10-lb. catalytic motor gasoline 
78 ASTM, octane number........... 6.25 2.625 
Le eee 3.75 1.575 
Heavy catalytic gas oil................ p 0.97 
_ 8 a See 0.97 


Clay catalyst cost 





$80 per ton 





Results are expressed in terms of 
differential earnings per day above a 
base catalyst activity of 26 AI and are 
given without catalyst makeup cost and 
again including catalyst cost in order to 
show more clearly the relationship be- 


tween catalyst activity and earnings. 


Fig. 3 presents curves constructed 
from the data in Table 2. Curve A shows 


differential earnings excluding catalys 


t 


cost. Curve B shows differential net earn- 
ings including catalyst cost, and Curve C 
shows differential catalyst cost—all 
plotted against catalyst activity index. 
The differential earnings (Curve A) are 
reduced by the cost of catalyst (Curve 
C) to the final differential net earnings 








TABLE 1. Summary of yields—catalyst activity vs. product distribution 














shown by Curve B. The differential net 
earnings increase steadily from 26 Al 
catalyst to attain a maximum at 30-32 
AI catalyst and then decrease rapidly 
above 32 AI due to the excessive catalyst 
makeup rates required to obtain the 


h 


igher equilibrium activities. 
The shape of Curve A (Fig. 3) is well 


worth noting, for it again illustrates the 
advantages to be derived from the use of 


h 
oO 


igh activity catalysts. The rise in value 
{ products with increase of catalyst ac- 


tivity is a reflection of the improved prod- 
uct distribution that was shown graph- 
ically in Fig. 2. With very low catalyst 
activities, the cracking reaction must be 
forced by the use of high temperature or 
high catalyst to oil ratios, resulting in un- 


d 


esirable thermal reactions that result in 


low cracking efficiency. The demon- 
strated sensitivity of product value to 
catalyst activity and the opposing influ- 
ence of catalyst cost to attain the higher 
activities illustrates the importance of 


d 


esign and operating technique on earn- 


ings in catalytic cracking processes. 
@ Conclusions. The results of this eco- 


n 


omic study lead to conclusions that are 


stated briefly as follows: 


1. Earnings increase with increase in 


equilibrium catalyst activity due to bet- 
ter cracking efficiency with the higher 
catalyst activities. 


2. A minimum catalyst makeup rate 


is not necessarily the optimum operation, 
























































Type catalyst pike hahah okdetan shclin nat taeam Clay catalyst for earnings may not be at a maximum. 

Catalyst activity index—Cat-A method............... 26 28 30° 32 34 36 3. Maximum earnings are realized at 

es onions Bingle pass a clay catalyst activity level of 30-32 AI, 
erating conditions : 

Tease velocie ¥/he./¥ “is 0.35 af ao ioe! ash 1.34 —— > Te — rate 

Average reactor temperature, °F................... 850 850 of approxima i 

Average reactor pressure, lb. per sq. in. ga........... 10 10 10 10 10 10 h — f — we Ripon oo 

Steam, weight per cent of charge. .. 5 5 5 5 5 5 the case ol a 10,000 - per stream day 

Cat/oil ratio, vol vol. . viet ee teeter eee teen eens 1.8 1.8 1.8 1.8 1.8 1.8 TCC plant. This is equivalent to 0.8 lb. 
Conversion (100—vol. per cent total catalytic gas oil)... 55.6 61.5 62.7 63.6 64.7 65.8 of catalyst per bbl. of total feed. Obvi- 
Yields > a € 

Motor ga Cy free, vol per cont ; veces 48.7 46.2 #1 40.5 80.5 ss 7 —_ this ———, “pepe on the 

ight ca zas 01 o. 2 fuel), vol. per cent...... 28.1 6.6 25 .§ 5 25.0 - c ivi 

Heavy cata gas oil, vol. per cent.... 16.3 11.9 11.4 10.9 10.3 9.9 . § a vepeeaniged . ~ enti sate 

Total C4, vol. per cent........... 11.6 13.2 12.6 12.4 12.8 13.1 of tour tons per day. in cases where 

p Recor ry» Wol. per cent... 09.7 07.9 98.0 98.3 98.6 “4 higher catalyst activities are realized for 

Coke, wt. Der cent 35 0 4300—Ci(CiB BB this same — rate, then the optimum 

Coke burned, Ib. per hr. per 10,000 bbl. per stream day activity will be at the higher level 

MI Se re sa elspa aaweaaiice GR ACRE 4,460 5,500 5,500 5,500 5,500 5,500 : 

—— ; vol OPT PE ns Erte eer s 2 et Sp 22 oe References 

~butane, Vol. per Cent. ...........eeeeeeeseeeeeees : . . D. : . 1. Alexander and Shimp; “Laboratory Method 

SIE ee Sn nena 3.4 4.5 4.6 4.9 §.3 5.1 +s — : 

Total Cs, vol. per cent... ..... ss... 2.22220 1.6 «613820 0©= «12.68 BBL jun tole fae a 

10 Ib. motor gasoline, vol. per eent.......2.++.+40+. 74 O81 Bl 8.6 8 88.0 2. 1944 a 

OMG A WE NOONE Ss cia. s cicairs.s s ewdeanwsancaas 7.9 9. 8. 8. 8. 8 4 s “ 

Dry gas, FOE, vol. per cent..................... 6.4 7.8 7.5 re 7.0 6.8 2. ee aoe et ee, Nee Seal 
Catalyst make-up, tons per day...................06. 0.5 1.25 2.4 4.9 10 able to Small Refiners,”’ Oil & Gas eat 
Catalyst make-up cost, dollars per day................ 40 100 192 392 800 Vol. 44, No. 48, April 6, 1946. kk 

TABLE 2. Summary of differential earnings vs. catalyst activity 
| 26 Al agar | OAT | 2 A 34Al_— | _—_—a3A 
italytie activity Cents | Dollars 
per gal.| perbbl.| Bbl. | Dollars| Bbl. | Dollars; Bbl. | Dollars} Bbl. | Dollars} Bbl. | Dollars} Bbl. | Dollars 

7 . _— per day | per day | per day | per day | per day | per day | per day | per day | per day | per day | per day | per day 
Credits: 

Motor gasoline 10 lb. R.V.P....................] 6.25 2.625 4,740 | 12,419 5,010 | 13,126 5,210 | (13,650 5,360 | 14,043 5,480 | 14,358 5,600 | 14,672 

rer er 3.75 1.575 2,810 4,412 2,660 4,176 2,590 4,066 2,550 4,004 2,500 3,925 2,430 3,815 

Heavy catalytic gas oil.................00eeeee 0.97 1,630 1,581 1,190 1,154 1,140 | | 1,106 1,090 1,057 1,030 999 990 960 

PRN EE ERIN o.5.5,s's0 sae dd neds aceccenisiains 0.97 530 514 633 614 581 564 561 544 571 554 569 552 

DEY GAS FUR... 22.22. 00cccessecsccserececcees 0.97 643 624 775 752 745 7 714 693 704 683 684 664 
. — Pat toc c i ccbaanaawracs teens 19,550 19,822 20,109 20,341 . 20,519 20,663 

ebits: 

Fresh charge stock.......... saiacminieieis sips aa %ers 3.5 1,47 10,000 | 14,700 | 10,000 | 14,700 | 10,000 | 14,700 | 10,000 | 14,700 | 10,000 | 14,700 | 10,000 | 14,700 

Direct operating costs excluding catalyst cost. ... 1,000 000 1,000 1,000 e 1,000 

Total debits excluding catalyst cost........... 15,700 15,700 15,700 15,700 15,700 15,700 
eo ere 0.5* 40 1.25° 100 2.4*| 192 4.9" 392 10* 800 ‘ = 
Total debits including catalyst cost........... 15,740 15,800 | 15,892 16,092 16,500 =f 

Credits less debits excluding catalyst cost........ 3,850 4,122 4,409 ¥ 4,819 4,963 

Credits less debits including catalyst cost........ 3,810 4,022 4,217 4, 4,019 cS 

Differential earnings excluding catalyst make-up | | | | 

cost.  LaeaE be siekahsabsieanss | Base | 272 559 | | 791 | 969 1,113 

Differential net earnings including catalyst make- | | | 

cin chvebehiiacbincassoeskens Base 212 | 407 | 439 | 209 
Differential catalyst make-up cost.............. | Base | «+ 60 | 152 | 352 | 760 














*Tons per day 
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ABSORBERS FOR WEST TEXAS 
* 


Efficient and low-cost operation assured through 
proper design and precision fabrication from 
quality materials. 


WYATT METAL & BOILER WORKS 
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FIG. 1. Geochemical log of a producing well. 























FIG. 2. Geochemical log of a dry well. 


Well logging methods 


By HUBERT GUYOD 
Well Logging Consultant 


ALruoucn most logging methods* give 
information on the sediments being 
drilled or already drilled, geochemical 
logging can often predict in advance of 

the drill the possi- 
| EXCLUSIVE | bility of encounter- 

ing an oil or gas 

accumulation. The 
method is based on the fact that the for- 
mations overlying a petroleum reservoir 
contain a significant, although small, 
amount of hydrocarbons. 

By collecting and analyzing samples of 
well cuttings for each 30 to 100 ft. of 
drilling, the hydrocarbon concentration 
of the sediments can be plotted in terms 
of depth. The resulting log often shows 
relatively high concentrations several 
hundred feet above a petroleum accumu- 
lation (Fig. 1), although no significant 
values are found far from an accumula- 
tion (Fig. 2). 





*Other methods were discussed in an article 
by Mr. Guyod, page 218, The Petroleum Engi- 
neer, April, 1946. 
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The method is particularly useful in 
exploratory wells. 

In practice, the cuttings are analyzed, 
and the hydrocarbons are separated into 
three fractions: 

1. Methane, 

2. Ethane, propane, butane. 

3. Pentane and heavier hydrocarbons. 

The analytical technique used for the 

separation involves a combination of low 
temperature fractionation and combus- 
tion. 
@ Caliper logging. Although a rela- 
tively recent development, the caliper 
logging method now has numerous ap- 
plications. 

A caliper log basically is a continuous 
record of the average hole diameter in 
terms of depth. A bore hole caliper has 
four arms that contact the wall of the 
hole. The motion of these arms is trans- 
lated into electrical impulses that are re- 
corded at the surface as a calibrated 
caliper log. 

When originally designed it was 
thought that this tool would be used 
mostly fer the measurement of enlarge- 
ments caused by shooting and for solving 
cementing problems. It was soon discov- 
ered, however, that the data provide an 


excellent log for the identification of cer- 
tain formations, and for their correlation 
from well to well. Among the most un- 
expected applications of this tool, the 
following is particularly worth mention- 
ing: Numerous caliper logs have shown 
that shales overlying a petroleum reser- 
voir cave appreciably more than those 
situated far above the accumulation 
(Fig. 3). This condition might be re- 
lated to the presence of hydrocarbons, 
especially gas, in these shales. Although 
the phenomenon is not well understood 
at present, it is nevertheless of value for 
petroleum detection in exploratory wells. 
@ Mechanical logging. Mechanical 
logging is based on the fact that the rate 
of drilling varies appreciably with the 
hardness and compactness of the rocks 
that are drilled. By keeping a foot by 
foot record of the drilling time, full sub- 
surface control of the well is available 
while it is being drilled. No other log- 
ging method offers this possibility at 
present. Several tools have been devel- 
oped for continuously recording drilling 
time. One of them, the Geolograph, is 
operated by a flexible wire line, one end 
of which is fastened to the gooseneck of 
the rotary swivel, thence it passes over a 
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for the way they SERVE 


... and the way they're SERVICED! 


The more a man has to depend on any engine- 
driven industrial unit on the job, the bigger the 
advantages a Ford-built engine will give him. 

Ford engine reliability, efficiency and economy 
are time-proved facts, known and accepted the 
world over. And when you back up these facts 
with famous, universal Ford Dealer Service, you 
have an unbeatable combination. 

Thus, Ford-powered equipment is easier to 
sell. And the use of a Ford engine eliminates any 
need for the equipment manufacturer or dis- 
tributor maintaining extensive engine service 
parts stocks. Ford Dealers and Parts Distributors 
gladly shoulder that responsibility. 

You'll see more and more fine and popular 


Specifications and designs subject to change without notice. 
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THE 40-HP FOUR 
119.5 cubic inches 
displacement. 





“df 


equipment powered with these great engines, 
now that they’re available once more. Light 
plants, pumps, compressor units, portable power 
units, saw rigs, mills, blowers and many other 
pieces of equipment have been developed with 
Ford engines to furnish the sure-fire power. 

The three popular Ford-built engines, shown 
below, are now available to manufacturers and 
individual purchasers. Each offers reliable, endur- 
ing power applicable to a wide range of uses. 
For detailed specifications and dimensional data, 
write— 


FORD MOTOR COMPANY 
Industrial and Marine Division, Dept. 50 
DEARBORN, MICHIGAN 








THE 100-HP V-8 
239 cubic inches 
“Y displacement. 


THE 90-HP SIX 
226 cubic inches 
displacement. 
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FORD-BUILT ENGINES 
NOW AVAILABLE FOR INDUSTRIAL AND MARINE POWER 
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FIG, 3. Caliper log showing abnormally large 
diameter hole in shales above oil sands. 
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‘ CALIPER LOG 
POTENTIAL (MILLIVOLTS) RESISTANCE (OHMS) 
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FIG. 7. Leeation of oil and gas reservoirs in 
cable tool well from temperature log. 
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FIG. 4. Mechanical log and electric log of section of a Gulf Coast well. 
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CAUSE OF APPARENT DISCREPANCY CLEARLY SHOWN By DRILLING TIME LOG 


FIG. 5. Gas-oil contact determination from mud log. 
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FIG. 6. Principle of potential dipmeter. 
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Here is some of the important information shown on g Radioactivity 
Log that can be profitably used by oilwell operators. 
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1. The location of upper, cased-off, potential producing zones where no or 
doubtful, information exists. 








2. The location of the top of a producing zone for bottom water shut-off. 





The location of upper sands for salt water disposal. 


4. The supplying of additional information where cores were missed, not com- 
pletely recovered, or lost. 








5. The correction of earlier drillers logs. 





















6. The location of upper potential fresh water sands. 








7. The location of the top and bottom of an oil producing zone for gas-oil 
ratio control. 
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Check the Gamma Ray Log at the left against the well records. See for yourself 
how the Radioactivity Log completes the well information. 
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lustrated here from left to right is the plotted £. Gamma Ray locates top of sand several feet 





core record of the well logged, a skeleton graph- lower than shown on core record. 

ic interpretation of the log, o skeleton drillers F. Gamma Ray locates top of sand which was 
log of the well and the Gamma Ray curve of the not recovered in the core. 

well, Letters correspond with letters on the log G. Gamma Ray locates top of producing zone 
at the point where the following information considerably higher and thicker than on the 


core record. With this information the upper 





is shown: : 
perforations were squeezed off and perfora- 
A. Gamma Ray indicates potential fresh water tions made lower to reduce gas-oil ratio. 
Los Angeles— Houston—Oklahoma City sand not cored nor logged by driller. H. Gamma Ray locates sandy shale just above 
General Offices, Export Offices and Plant: B. Gamma Ray locates top of sand consider- casing seat that may be worthy of a produc- 
A | 11.¢€ lif . ably higher than sand logged by driller. tion test before abandonment. 
5610 S. Soto St., Los ngeles , Lalirornia C. Gamma Ray locates shaley sand not cored J. Gamma Ray locates top and bottom of main 


24-HOUR SERVICE 38 BRANCHES nor logged by driller. producing sand considerably lower than 
D. Gamma Roy locates thin sand stringer not drillers measurement which will allow more 
cored nor logged by driller. accurate plug back to shut off water. 
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8000 
pulley affixed to the crown, down 
through the recording mechanism and 
back over a second pulley where it is 


fastened to a weight freely movable on a 
special guide cable. As drilling pro- 
gresses, the movement of the kelly feeds 
the line through the device that records 
the direction of movement and extent of 
penetration. 

The geolograph records sharply forma- 
tion changes, and is, therefore, of value 
in determining the proper depths of cor- 
ing, in selecting the sections for drill 
stem tests, in deciding when to change 
bit, etc 

Mechanica! logs show a striking sim- 
ilarity to other types of logs (Fig. 4), and 
are valuable for correlating electric log 
depths with drillers’ depths. 

@ Mud logging. Mud logging provides 
a direct method of locating oil and gas 
reservoirs. When an oil or gas-bearing 
formation is being drilled, the hydrocar- 
bons contained in it are entrained by the 
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FIG. 8. Location of cement 
top behind casing from 
temperature log. 


TOP OF CEMENT 


5 


drilling fluid. In well logging by mud 
analysis, the mud is continuously exam- 
ined for oil and gas and the results are 
correlated back to the actual depth of the 
hole at the time the mud was clearing 
the eyes of the bit. 

The presence of gas is detected by 
passing part of the mud in a gas trap 
where it is thoroughly mixed with air 
and where a portion of the gas entrained 
in the mud is removed. The gaseous mix- 
ture is drawn into a hot-wire gas detect- 
ing instrument where the amount of com- 
bustible gas is determined. The presence: 
of oil is detected by visual examination 
of the mud under ultra-violet light. The 
resulting data are plotted in terms of 
depth in log form on which the rate of 
penetration is also indicated. The instru- 
ments and accessories are mounted in a 
truck or a trailer and the data is imme- 
diately available to the oil operator. 

Mud logging is useful -in every oil 
province. It is particularly valuable, how- 


ever, in areas where the interpretation of 
electric logs for fluid content of forma- 
tion is uncertain or impossible, such as 
in certain limestone areas and in explora- 
tory wells. In West Texas, for example, 
mud logging is valuable for locating the 
oil and gas contact (Fig. 5). 

@ Dip determination. Many _instru- 
ments and methods that were primarily 
designed for logging purposes can be 
utilized for procuring additional data 
useful to the geologist or petroleum en- 
gineer. A typical example of such versa- 
tileness is the application of potential 
measurements to the determination of 
formation dip. The method consists in 
recording simultaneously three potential 
graphs at different points of the bore 
hole (Fig. 6), and correlating the rec- 
ords obtained. The correlation planes 
define the planes of sedimentation. An 
orienting mechanism and a drift recorder 
built in the instrument permit estimating 
the direction and angle of these planes. 
This method of dip determination is ba- 
sically identical] to that of correlating the 
logs of three different wells. With the 
potential dipmeter, however, one well 
only is necessary. 

Dip data is particularly useful for the 

investigation of a prospect on which only 
one or two holes have been drilled. On 
anticlinal structures, the record indicates 
the most favorable location for additional 
drilling, and on piercement type domes. 
it helps determine the direction and 
angle for sidetracking. 
@ Temperature logging. Temperature 
is probably the first physical property 
ever measured in a bore hole. Despite 
this early beginning, temperature log- 
ging is used only rarely at present be- 
cause of its numerous limitations. In 
cable-tool wells, the temperature changes 
are so gradual that temperature data are 
of no value, except for the location of gas 
and oil-bearing formations. When these 
reservoirs are drilled, free gas or dis- 
solved gas expands, causing an appre- 
ciable drop of temperature in the hole. 
The location and extent of the accumu- 
lations can be determined from these 
data (Fig. 7). 

The thermal condition in a rotary hole 
is entirely different. Because of the heavy 
mud column, there are neither gas nor 
oil intrusions in the hole and, therefore, 
no signifiicant temperature anomalies 
opposite petroleum reservoirs. On the 
other hand, formation changes can be 
frequently detected, especially if they 
are associated with an increase or a re- 
duction of the hole size. For example. 
shales can generally be distinguished 
from sands because of their greater cav- 
ing tendency. It should be pointed out. 
however, that this particular application 
of temperature logging is of little prac- 
tical value because the same information 
can be obtained more accurately from a 
caliper log. 

At present, temperature logs are made 
in rotary holes primarily for the location 
of cement behind casing (Fig. 8). The 
method, although simple and inexpen- 
sive, is very efficient when the measure- 
ments are made within two days after the 
cement is placed. ee 
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This gives some idea of the dimen- 
sions of a coke stack weighing 
100,000 tons. In these days of 
high property values, the re- 
lease of the acreage under this pile 
is really an economic necessity. 






ash. It does, however, have an exceed- 
ingly high B.t.u. value, averaging ap- 
proximately 14,000 B.t.u. per lb., and 
undoubtedly in combination with coal as 
indicated will have a beneficial effect in 
stretching the fuel supply in those areas 
in which it is a very scarce commodity 
at the present time. It should be men- 
tioned here, also, that Union Oil Com- 
pany produces a limited quantity of pe- 
troleum coke with a very low sulphur 
content, 

Up until June 21, ten Liberty ships 
had been loaded and dispatched to Ge- 
neva, Switzerland; Helsinki, Finland; 
Genoa and Savona, Italy; and Le Havre, 
France, where the fuel will be com- 
pounded for use in the so-called invasion 
countries, and in such contiguous areas 
as are suffering from acute shortage. 
The French cargoes were unloaded at 
Le Havre and thence transported by rail- 
way car to the northern portion of 

° France, where they are being utilized to 

C O m p an y 1 n ~ O Uu t e t keep textile mills running, and to over- 
come other urgent needs. Other cargoes 

have been put to similar use, but because 

ultimate distribution is a local concern, 

details are unknown. It will no doubt be 

f t | k remembered that in normal times, fuel 
O r p e r O e u m c O e supplies for the countries mentioned 
came largely from the German Ruhr Val- 

ley, with supplementary supplies com- 
ing from the United States. " 

Now, of course, since the bombing of 


By RICHARD SNEDDON, Pacific Coast Editor the Ruhr, and with the generally unset- 





High speed was obtained 
by bulldozing the material 
up to the conveyor belt for 
loading the freight cars. 
En a move that solved a perplexing 
storage problem, and at the same time 
helped to alleviate a serious fuel situation 
in Europe, Union Oil Company of Cali- 

fornia, disposed o} 
| EXCLUSIVE | approximately 

100,000 tons of high- 
sulphur, petroleum coke, a by-product of 
the coking process at its Oleum refinery, 
to various continental European markets. 
The coke pile had grown to such dimen- 
sions that it was getting in the way, and 
it became necessary to move a portion of 
it to the back part of the refinery. This 
was altogether too costly, and steps were 
taken to find a satisfactory outlet for the 
material. 

After a series of negotiations, company 
representatives managed to interest cer- 
tain foreign governments in the purchase 
of the coke, which will be mixed with 
coal of low caloric value, and burned as 
fuel. Actually, this type of petroleum 
coke is not considered a very good fuel 
in the United States, because of its fine- 
ness, high sulphur content, and lack of 





THE PETROLEUM ENGINEER, August, 1946 
























The biggest mistakes 


Eg i 
A 


v 
i 


are often made 


5 at the start | 


al 

&Q- 
IN) 
iy 


70 THE PETROLEUM ENGINEER, August, 1946 











The biggest mistakes are often made at the start 


a small point, overlooked or insufficiently considered at the start of a 
project, can accumulate a lot of trouble. In process engineering and 
plant designing especially, it is often extremely difficult, time-consuming 
—and costly—to correct mistakes after construction is under way... . 
We sincerely believe that the assistance of Badger’s staff—composed of 
experts with long experience in process design, mechanical engineering, 
procurement and erection—constitutes valuable insurance in avoiding at 
the start pitfalls which beset the path of concerns undertaking the instal- 


lation of a new process or the building of a new plant. 


Badger 





LICENSING AGENTS FOR THE TCC PROCESS AND THE HOUDRY CATALYTIC CRACKING PROCESSES 
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tled e of the European countries, the 
entire continent is starving for fuel, as 
well many other commodities. This 
sale, thus, is greatly beneficial from an 
economic standpoint to both parties to 


the transactions. Union Oil Company dis- 
poses of an unsightly mountain of -ma- 


terial which this country certainly 
has no immediate need, and has simul- 
taneously assisted UNRRA, the French 
Purchasing Commission, The Finnish 
Purchasing Commission in acquiring 
quickly a sizeable quantity of a fuel that 
can be used in emergency to avert a na- 
tional catastrophe. The first shipments, 





incidentally, were made under the juris- 
diction of the War Shipping Administra- 
tion, but subsequent cargoes have been 
handled ‘independently by Union Oil 
Company. 

The handling of the material, both at 
the Oleum refinery and at the Howard 
Terminal, where it was transferred to 
shipboard, was very efficiently and ex- 
peditiously carried on. At the refinery, 
loading into railway cars proceeded with- 
out interruption at a rate of 2000 tons a 
day, and at the dock, modern equipment 
enabled the operators to load the vessels 
at 3000 tons a day. The greatest tonnage 


Closeup of car-loading opera- 
tion with trimmers in action. 
Rate in this part of the work 
was 2000 tons of coke per day. 


A train load of coke is here being 
transferred from the cars to ship- 
board. This was accomplished 
ata rate of 3000 tons a day. Larg- 
est ship load was 10,000 tons. 





handled by a single Liberty ship was 
approximately 10,000 tons, and the total 
number of freight cars required to move 
a cargo was 190—kept in constant serv- 
ice. Loading was carried on continu- 
ously both at Oleum, and at the dock, the 
fastest loading being 10,000 tons in 97 
hr. elapsed time. It might be remarked 
in conclusion that a considerable quan- 
tity of the petroleum coke, which, inci- 
dentally, should not be confused with 
what is known as by-product coal coke, 
was also marketed to chemical industries 
and manufacturers of magnesium metal 
on the west coast. kk 
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FILM TYPE 
EXCHANGERS 


Marit 
FL amnees SHOWING 
/ re 
' FERRULE 


IN TUBE 
Patent Pending 






Vogt engineers have taken a familiar refrigeration plant 
“old timer" and developed it into this modern, efficient 
heat exchanger. 


The film type exchanger operates in a vertical position. 
Water introduced in the top chamber is distributed in a 
thin film against the inner tube walls by means of special 
ferrules. The shell side of the exchanger has baffles 
arranged to provide optimum velocities, pressure drops, 
and heat transfer rates. Shutdowns are eliminated because 
tubes can be cleaned while the unit is in operation; thus 
permitting the use of dirty, mud and silt depositing water. 


Vogt Film Type Exchangers now serve as Jacket Water 
Coolers, Sulphuric Acid Coolers, and Sulphur Dioxide Con- 
densers, and can be designed to condense any vapor. 
They are also applicable for handling liquids other than 
water in film flow. 


HENRY VOGT MACHINE CO., INC. 
LOUISVILLE 10, KENTUCKY 
Branch Offices: New York, Philadelphia, Cleveland, Chicago, St. Louis, Dallas 





Patent 


Numbers 
1,935,270 

and Bulletin HE-5 is a pic- 
2,057,597 torial presentation of 


standard and special 
types of Vogt Heat 
Exchangers. Write for 
your copy, 





bs A Jacket Water Coolers serving engines of 7,300 H.P. 
; Muddy well water used as cooling medium. 


(( HEAT TRANSFER 
EQUIPMENT 
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The function and use of 
petroleum engineering committees* 


P 416. 


By D. V. CARTER, Chief Petrolem Engineer, Magnolia Petroleum Company 


PART 2 


A numser of modified forms of engi- 
neering committees have come into being 
from time to time to serve various pur- 
poses. Special study groups have been 
appointed in many fields to investigate 
particular problems; in some cases con- 
sulting engineers are employed. At the 
present time special engineering study 
committees are working in the Vacuum 
and Lovington fields of Southeast New 
Mexico, and the Fullerton, Slaughter, 
and Seminole fields in West Texas. Co- 
operative investigations are also under 
way in the Piedre Lumbre, Heyser, and 
Seeligson fields of South Texas and in 
the Elk Basin field of Wyoming. 
Another cooperative instrumentality 
that is used is the repressuring agree- 
ment. Here the operators band together 
to re-energize the field although oil pro- 
duction operations are conducted on the 
usual freely competitive basis. The 
K.M.A. Pressure Mainteance Associa- 
tion and the West Pampa Repressuring 
Association characterize this style of or- 
ganization. The step beyond this, of 
course, is full unitization in which the 
entire property operation is managed by 
an association such as the Haynesville- 
Pettit and Cotton Valley Units in North- 
ern Louisiana and Southern Arkansas. 
Perhaps the simplest type of engineer- 
ing committee for gathering factual data 
is one where the operators have agreed 
to exchange information, but do not go 
through the formality of signing articles 
of organization or employing an engineer 
to conduct the affairs of the committee. 
The Judkins Pool Engineering Commit- 
tee*> (Penwell field) in West Texas is 
such a group. An annual report of fac- 
tual data is distributed to the member 
operators 
A committee may formally adopt ar- 
ticles of organization, but not employ a 
full-time engineer-chairman or director. 
In this case the chairmanship is voted to 
a member of the committee who does not 
receive any extra compensation from the 
organization. The Fullerton Engineering 
Committee and the La Gloria Engineer- 
ing Committee follow such a pattern. 
Let us discuss for a bit the differences 
and advantages of statewide engineering 
committees as compared to other area 





*Delivered before a joint meeting of the Illi- 
nois Society of Petroleum Engineers and the 
Illinois Basin Chapter of the American Petro- 
leum Institute, Mt. Vernon, IIl., March 1, 1946. 

3W. F. Herbert, The Texas Company, per- 
sonal communication. 
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committees, using Mississippi as an ex- 
ample. The principal points to consider 
are: 

1. Statewide advantages. 

2. Economy of operation. 

3. Uniformity and completeness of re- 
ports. 

4. Prestige, recognition and educa- 
tion. 


Perhaps the greatest advantage of a 
statewide committee is the unanimity of 
objective, especially in obtaining factual 
data. The true value of each field in the 
overall picture is less likely to become 
distorted. A statewide committee is in a 
better position to be of service to all 
member operators. 


The principle of mass production 
seems to be an integral part of our mod- 
ern day life, and, of course, there is no 
reason why it will not work in obtaining 
engineering information; in fact, it can 
be applied. Management is constantly 
faced with the problem of operating 
costs. In this regard the member oper- 
ators welcomed the opportunity to par- 
ticipate in the Mississippi Engineering 
Committee activities as a means of reduc- 
ing operating expenses by utilizing the 
service offered by the committee. It re- 
lieves the necessity of company engineers 
and other employees duplicating the 
efforts of others. Of greater importance, 
it permits the engineer to “engineer” 
instead of collecting data. The general 
system of individual company data col- 
lecting can never be considered as effi- 
cient, as it is often impossible to get a 
composite picture and reliable yardsticks 
of the fields. Hence, the old wolf cry of 
“increased operating cost” when applied 
to committee membership is unfounded 
and based on ignorance of the facts. 


Why is it necessary to collect factual 
data early in the life of each reservoir? 
Because a reservoir is a dynamic thing; 
it is constantly changing as fluids are 
withdrawn. Consequently, data must be 
obtained periodically and analyzed in 
order to predict accurately future be- 
havior, and, if need be, change the mode 
of operation. Often, small special engi- 
neering or geological committees are ap- 
poirited by field operators for the purpose 
of making an intense, single objective 
report on the feasibility of unitization or 
the installation of a water flood or gas 
injection project for increasing the ulti- 
mate recovery and production rate of a 
field. Or perhaps the study will provide 
the basis of fieldwide long-term gas sale 
contracts or the building of a plant for 
utilizing and processing gas for liquid 
products. In any regard, it is quite obvi- 


ous that a factual data history of the field 
minimizes assumptions and is the only 
foundation upon which miscellaneous in- 
formation can be coordinated and a 
sound study based. If such data are not 
available a substitute is frequently in- 
vented. In fact, large expenditures are 
often made upon recommendations based 
on nothing more substantial than a vivid 
imagination. 

Uniformity and coordinated effort are 
essential in acquiring reservoir data. A 
momentary consideration will make this 
quite apparent. Considering the con- 
stantly changing conditions in a reser- 
voir as fluids are withdrawn, it seems 
very illogical to assume that data such as 
reservoir pressures, taken in only one 
section of a reservoir, can be coordinated 
and used with data taken some time later 
in another section of the same reservoir. 
Yet, this is exactly what is being done in 
many fields where operators have agreed 
to exchange information, but do not co- 
ordinate their efforts. Another advantage 
of uniformity is that it prevents the ap- 
pearance of gaping holes in continuity 
of the data and makes possible reliable 
estimates of future production and valu- 
ation for trading or other purposes. Also, 
in this manner conservation measures 
can be instituted, resulting in increased 
total income to the operators and other 
interested parties. 

As for prestige, it is quite obvious that 
any statewide organization will attract 
more attention from the State and Fed- 
eral governments as well as from the in- 
dustry than a small local group, or no 
organized group at all. In Mississippi, 
the Governor and many state officials 
have been won over by the Committee, 
and now better understand the position 
of the oil operator. As an example of the 
esteem that the Committee has won, the 
following is quoted from the discussion 
presented by the Mississippi Oil and Gas 
Board at the Federal Power Commission 
hearing February 11, 1946: “Coopera- 
tion of industry with the Board has been 
excellent. The Supervisor of the Board is 
a member of an Engineering Cooperative 
set-up by industry which is strictly non- 
political and non-profit. Their reports 
are factual without interpretation, the 
latter not being construed a committee 
function.” 


The method of allocating oil and gas 
production used in the various states has 
not kept up with the advances made in 
the engineering field in determining the 
amount of oil and gas in place. Too much 
emphasis has heretofore been given in 
the allocation formula to surface acres 
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and to per well allowables and too little 
emphasis has been given to reserves. 

There has been a perceptible trend*® 
in recent court decisions toward the es- 
tablishment of allowables based in large 
part upon oil in place. This means that 
factual data gathered by engineering 
committees will play a much larger part 
in the councils of the regulatory bodies. 
It also means that operators, for their 
own self-protection, will be required to 
organize petroleum engineering commit- 
tees for the gathering and presentation 
of factual data to support their conten- 
tentions before regulatory bodies. 

Whether used before regulatory bod- 
ies or not, these data will be needed by 
the operator for valuation and tax pur- 
poses and to fortify his position before 
the court. The need for these committes 
and the data which they assemble may 
be found in the field of secondary recov- 
ery operations and other operations con- 
nected with oil and gas too numerous to 
mention. 

A word should be said about the legal- 
ity of engineering committees. As a gen- 
eral rule it may safely be said that 
cooperative activities of operators in the 
same pool, effected through an engineer- 
ing committee, solely confined to field 
work for the purpose of procuring data 
and information, its accumulation and 
dissemination, cannot be considered as 
cooperative activities forbidden by our 
laws. 

The contracts under which the engi- 
neering committees mentioned herein 
carry on their activties have been found 
to be under their terms well within the 
law. However, members will not be pro- 
tected simply because they have reduced 
their purposes to writing if, as a matter 
of fact, in their meetings, discussions 
and activities they make use of their as- 
sociation to violate the law. Attached 
hereto as an exhibit is a legal discussion, 
with citation of authorities, on the ap- 
plication of the anti-trust law to activities 
such as here under discussion. The deci- 
sions there cited condemned discussions 
concerning price and activities generally 
restricting production for the purpose of 
limiting competition, as well as other 
activities that should be avoided. 


There is a possibility that the chair- 
man of the Committee or one of its mem- 
hers may be subpoenaed to testify in 
private litigation or before public bodies 
with reference to the information and 
data gathered by the Committee. We do 
not believe that such data are subject to 
court subpoena. Immunity should be 
claimed by the individual, based upon 
the ground that professional testimony 
is sought to be elicited and on the further 
ground that the data upon which the 
testimony would be based are not the 
property of the witness but belong to the 
individual members of the committee or 
the operators. 

As an example of the restrictions im- 
posed on the use which can be made of 
the data belonging to the Mississippi 
Committee: A letter from Governor 





Raymond M. Myers, Legal Department, Mag- 
nolia Petroleum Company, Dallas, Texas, per- 
sonal communication. 


Bailey of Mississippi addressed jointly 
to me as chairman, the vice chairman, 
and the secretary, under date of August 
2, 1945, which is reproduced in the ap- 
pendix, requests the services of the di- 
rector and data belonging to the Com- 
mittee to prepare a report to be presented 
at a hearing of the Federal Power Com- 
mission in Biloxi, Mississippi, February 
11, 1946. The position of the Committee 
is stated clearly in our answer to the 
Governor under date of August 6, 1945, 
also appearing in the appendix, in which 
it is set forth that no member, including 
the director, is allowed to speak for the 
Committee except by unanimous consent 
of the general committee. However, any 
member, or the director, may express his 
own personal opinion. 


Cooperative petroleum engineering 
committees have filled what would have 
been a gap by supplying important fac- 
tual data to their members for the past 
13 to 16 years. This gap would ordinarily 
be partially filled in this respect if the 
taxpayer and oil and gas producer got 
their money’s worth, so to speak, from 
those states which maintain so-called 
full-fledged regulatory bodies. Several of 
these state organizations de publish sta- 
tistics relating to well completions, well 
abandonments, initial production and the 
like, but not to the extent that is possible. 
A wealth of material is available in their 
files that could be published; however, 
Arkansas is an exception. The Arkansas 
Oil and Gas Commission does publish a 
quarterly bulletin 6f factual data. De- 
spite the fact that state oil and gas regu- 
latory bodies’ scope of operations would 
not ordinarily cover the presentation of 
data to the extent and in the very com- 
plete form characteristic of the engineer- 
ing committees, I still say the taxpayer, 
the citizen and producer, where special 
taxes are levied against production to 
support these state regulatory bodies, 
are not getting their money’s worth in 
this respect. It is true that many of the 
oil and gas producing states’ agencies 
publish from time to time some merito- 
rious geological and statistical reports 
concerning oil and gas developments. 
These reports contain just a part of the 
needed information, therefore, the con- 
tribution from this source is piecemeal 
and generally irregular as to appear- 
ance. They are usually so late as to 
greatly lessen their value in making en- 
gineering studies of fields and their res- 
ervoirs. They are of more value in guid- 
ance for secondary recovery. 


The United States Bureau of Mines 
and the United States Geological Survey 
publish excellent reports on many oil and 
gas fields and particular problems con- 
nected therewith. However, the reports 
generally appear late in the life of the 
field. Consequently very little contribu- 
tion is made toward improving the pro- 
duction practice of the field. In many 
instances the factual data available from 
petroleum engineering committees have 
contributed to the excellence of the re- 
ports from these Government service or- 
ganizations. State government work per- 
taining to engineering data is usually 
scant and sparse in character because it 
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is generally subject to the appropriation 
frame of mind of the legislators and 
other sundry influences. 

The point I want to emphasize is that 
none of the various governmental agen- 
cies supported by the taxpayer supply 
adequate, timely, and continuous, pe- 
riodic factual data properly organized 
which will permit the individual oper- 
ator to de his own analyzing of any prob- 
lem on which he may choose to work. 


You may ask: “How does the opera- 
tion of fact-finding petroleum engineer- 
ing committees fit into the picture with 
state regulatory bodies dealing with the 
regulation of oil and gas production?” 
In the case of the State of Mississippi, 
important discoveries of oil and gas were 
made in rather a short time. The state 
was not prepared to supervise either 
from the standpoint of experienced per- 
sonnel or of knowing what statewide 
rules and regulations to issue. It was be- 
lieved that a statewide oil and gas engi- 
neering committee to collect factual data 
early in the life of the oil and gas devel- 
opment of the state would be advan- 
tageous to the members of such a com- 
mittee, and to the Supervisor of the State 
Oil and Gas Board, who is an ex-officio 
member of the Mississippi Oil and Gas 
Engineering Committee. 

Since the public agencies did not seize 
the opportunity of gathering factual data 
in the complete manner that petroleum 
engineering committees are doing, com- 
mittees of this type do have a useful fu- 
ture. The only thing that can supplant 
them or encroach upon their activities is 
for the state regulatory bodies to sud- 
denly become very efficient. Should this 
occur we would all be agreeably sur- 
prised. As matters now stand, more and’ 
more engineering committees are being 
organized as the need arises. We think 
the Mississippi Oil and Gas Engineering 
Committee as it is set up and by its per- 
formance during the first year of opera- 
tion has met every expectation and is 
exemplary in every respect. 

@ The case of Illinois. Let us take the 
case of your State of Illinois with respect 
to the advantages to be gained from the 
operation of a statewide petroleum en- 
gineering committee similar to the one 
now operating in the State of Mississippi. 

Like several neighboring states, IIli- 
nois in the past nine years has experi- 
enced a revival of oil development and 
discovery. The discussions concerning 
the relative merits of proration, either 
arbitrary or scientific, in which factual 
data are utilized as compared with un- 
restricted production which is tanta- 
mount to the jungle law of capture, have 
been engaged in by operators and citi- 
zens alike to a greater or less degree. An- 
other argument that has been employéd 
by the proponents of unrestricted pro- 
duction is that of first supplying the 
state’s petroleum needs or the needs of 
an area comprised of it and several 
neighboring states before any serious 
action is taken to put into effect any eon- 
servation measure which would curb well 
production rates either on the arbitrary 
or to some degree the scientific basis. 

Let us also keep in mind the fact that 
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uly Lure 


toward regulation of with- 
drawal rates on an engineering or scien- 


tific basis would raise the question of 
economic utilization of oilwell gas, by far 
the most important source of gas remain. 
ing in this area. The encouragement and 
support that would have been given, 
would undoubtedly have been beneficial 
in helping to analyze and clarify many 
important problems, had a cooperative 
petroleum engineering organization been 
started on a statewide basis soon after 
ihe last wave of development in the state 
some eight or nine years ago. Some of the 
problems are profitable employment of 
svlution gas in secondary recovery opera- 
tions, well spacing, optimum production 
rate and desirability of air, gas and water 
injection. In any of the preceding in- 
stances, the factual data provided by a 
cooperative or unit plan would have been 
«reatly beneficial. Instead, the law of 


capture prevailed, valuable natural re- 
serves were tapped indiscriminately and 
waste resulted. 


It is not the purpose of this address te 
explore the pros and cons of what te 
~ome is the controversial subject of pro- 
ration and conservation. The point I wish 
to emphasize is that the availability of 
early and timely reservoir studies based 
on data of a scientific nature would have 
proved definitely helpful. 

Despite the high drilling rate, and 
continued reworking of wells into addi- 
tional pays, the annual production ma- 
terially declined from the 1940 peak of 
146 million bbl. to 74 million bbl. during 
1945. 


I believe that the production would 
have been sustained at a much higher 
rate had the reservoirs in many of the 
fields been analyzed early enough, and 
the necessary steps been taken by the 





owners to insure the maintenance of ade- 
quate reservoir pressure. In addition, 
such action would have undoubtedly in- 
sured a greater ultimate recovery. Such 
a course of action would have required a 
regional collection of technical data. 
Had this plan of operation been followed. 
it would have inured to the advantage of 
the operators, the tax gathering authori- 
ities and the nation. 


As in many other states, much of the 
gas produced with crude oil has been 
wasted. Had the aforementioned plans of 
cooperation been inaugurated, such a 
waste would have been largely avoided. 


Because of the decline in the discovery 
of new fields, the opportunity for obtain- 
ing data has diminished. For the same 
reason less opportunity exists to put into 
effect sound engineering practice during 
the primary stage of a field’s life. 

This situation does not prevent the 








Recapitulation of petroleum engineering committees*. 



































































































































. ~ . _ Articles of Paid engineer, Dore 
ec] | State Date 1 Geographic pace ee al chairman or General organization Purpose 
organizec scope or agreement director 
ring Com Texas (West) 1928 Field , Yes Yes (Chairman) General Committee Collect and disseminate factual dat: i. 
vineering Canis : ened (Gulf ak 3:41:43 i Field F Yes Yes (Chairman) Senior Committee Promote conservation ad collect 
Field Committee and disseminate factual data. 
Eas Engineering Associa- one (East) ms 8-4-33 Field Yes Yes (Field Engineer) ‘General Cc committee Collect pry disseminate factual data. 
Field Committee 
Judkin Engineering Com- ae (Wes est) S 4934 Field None 7 None Informal Engineering Com-|Collect and disseminate factual data. 
mittee 
! naensing Com- Texas (West _ “1-25-37 Field Yes Yes (Chief Engineer) |General Committee Conduct reservoir pressure surveys, 
Executive Committee collect and disseminate factual data. 
Ro gineering Committee} Teme, Lacisionn, ' 1937 (dis- “ Field 7 Nene None General Committee Collect and disseminate factual data. 
Arkansas handed 1944) 
Nor | Engineering Te “XAS Ww ot) 3-1-39 Area (10 fields) Yes Yes (Chairman) jEngineering Committee {Conduct reservoir pressure surveys, 
( Advisory Subcommittee collect and disseminate factual 
Operators Committee data. 
iller | ering Committee {1 Te “Xxas as (W. rest) 11-15-44 Field None None Engineering Committee |Collect and disseminate factual data 
Carthage Field Engneering Com- Texas (East) 3-7-45 Field im Yes Yes (Director) General Committee Collect and disseminate factual data. 
Executive Committee 
La Gloria Field Oil and Gas Texas as (South) if “7-19-45 Field Yes None Engineering Committee —_| Collect, correlate and analyze factual 
Engineering Committee data and recommend conservation 
practice. 
ecligson Engineering Committee |Texas (South) 12-14-43 Field None (not ap- None |Engineering Committee Collect and disseminate factual data 
proved yet) and make recommendations. 
L I eering Com- New Mexico ( South- “7-10-30 a Area Yes. Yes (Umpire) General Committee Collect and disseminate factual dats. 
east) Executive Committee 
Field Engineering Com- 
ynservation Commitiee of Cali- California (a (all) 7 1929 State k Yes Yes (Manager) General Committee Allocate pentoation for all fielde on 
fornia Oil Producer | Administrative Subcom- basis of maximum efficient rate. 
. mittee Su Distribute factual data. 
ngineering bcommi ittee 
27 Bietnet Committees 
27 Field Engineering Com- 
mnittees 
West Edmond Engineering Asso- Oklahoma (North 5-16-44 Field Yes Yes (Chairman) General Committee Collect and disseminatefactual data. 
ciatior Central) Advisory Engineering Sub- 
mittee 
Mississippi Oil and Gas Engineer- |Mississippi (all) 1-12-45 State Yes Yes (Director) |General Committee Collect and disseminate factual data. 
ing Committee Advisory Committee 
Holly Ridge Engineering Com- Louisiana (East) 3-16-45 Field None None General Committee Collect and disseminate factual data. 
mittee 
Rangely Engineering Committee |Colorado (North- e Field None Yes (Chairman) General Committee e 
west) 
Arkansas rators ( ommittee Arkansas (all) | Nov. 1937 | State None None (administered by}General Committee Recommended drilling and aaa 
| (disbanded | State Board of tion policies. 
| | Conservation) 





*Chart lists only those committees among whose functions are the collection and dissemination of factual data. 
The — Subcommittee of the Lance Creek field, Wyoming, hes been omitted for the reason that the major portion of the field is unitized. 


James D 


. Anderson, 


tCommittee has been disbanded. 


" § = North Basin Pools Engineering Committee embraces the following fields: Seminole, Russell, Wasson, Wasson ‘66’, Wasson “72”, Waples-Platter, Owenby, Dean, Slaughter 
and Levelland. 


®Information not available. 
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Division Engineer, Ohio Oil Company, Casper, W: 
Ws Es Nightingale, Vice-President, Mountain Fuel Supply Company, 





oming—Personal communication. 
Springs, Wyoming—Personal communication. 
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But the Cost of ‘\\ Electric Power is 






THE BIGGEST BUY FOR 
YOUR POWER DOLLAR! 
No need to tell you that 
material and operating 
costs are up... you know 
the score concerning this. 
But here’s something to 
think about—while prac- 
tically all other costs are 
rising, the cost of Utility 
Electric Power is at the 
same or lower level than pre-war days. 

While low cost is mighty important these days, it's 
far from being the only advantage. Utility Electric 
Power is efficient, dependable, and adaptable to 
any phase of the oil industry ... drilling... pump- 
ing...pipe lines...refineries. From every view- 
point, it’s the power for you! Why not call the Power 
Engineer of your local Utility Electric Power Com- 
pany for detailed information as to your individual 
power needs. He is at your service, without cost or 
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Box 1498, Oklich City, Okleh 
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petroleum engineering committee from 
being of great benefit in the future. If 
fully appreciated and utilized, the data 
collected by these committees can great- 
ly increase the ultimate recovery of this 
state. ‘ 

\ cooperative engineering committee 
is a clearing house for data. As men- 
tioned elsewhere, much of this material 
is of such a nature that it must be col- 
lected perodically. 

The beginning of secondary recovery 
operations is dependent on a number of 


factors, not the least of which is the 
price of oil. We all know the crude oil 
prices must be at least sufficient to per- 
mit operation under secondary recovery 


with some margin of profit. Of course, 
for every advance in the price of crude 
oil, a new crop of properties are elevated 


from the marginal class. In a declining 
oil market, the reverse is true. 
Some secondary recovery operation 


will almost always be profitable, regard- 
less of the price of crude oil. Operations 
of this type will increase the ultimate 
recovery of profitable oil in your state. 
This desirable economic condition will 
foster, | am sure, a condition conducive 
to improved secondary recovery tech- 
nique, which in turn will stimulate and 
promote the industry to more extensive 
exploration, both from a depth and geo- 


eraphic basis. Without question, this 
should result in the discovery of new 
oil and gas fields. The proper operation 
of such new fields should be a challenge 
to you. Engineering data are indispen- 
sable for the intelligent operation of any 
field. 

You are fortunate in having one of the 
best and most efficiently organized State 
Geological Surveys in the nation. The II- 
linois Survey has laid the ground work 
in the collection of much of the needed 
data and the publishing of reports which 
are of inestimable value to the industry. 
However, the installation of a statewide 


cooperative petroleum engineering com- 
mittee would complete and greatly en- 
hance the work of the State Survey. 


\ number of states besides Illinois are 
in a position to benefit greatly from a 
statewide engineering committee. The 
larger producing states have depart- 
ments which maintain some sort of rec- 
ords, such as the Texas Railroad Com- 
mission, the Oklahoma Corporation 
Commission, and the Arkansas Oil and 
Gas Commission. The smaller producing 
states, especially those exhibiting the 
possibility of developing important hy- 
drocarbon reserves, would do well to 
form engineering committees to permit 
the history of fields to be adequately 
recorded. The older producing states 
need comprehensive records to assist in 
secondary recovery activity which is 
gaining headway. An engineering com- 
mittee in these states would take on 
partially the character of a research 
group with respect to ferreting out in- 
formation of old fields. 

Another group of states along the 
eastern seaboard and other parts of the 
United States, considered by many as 
“potential” producing states, could if 
productive use this type of committee 
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profitably. The ideal time to start records 
is when active developments begin, as 
was the case in Mississippi. 

Please do not misconstrue. It is not 
my intention to tell you what you should 
or should not do, but to give you the 
benefit of our experience, and what can 
be accomplished by this type of commit- 
tee when the committee is wholehearted- 
ly supported by all interested operators 
either on a field, area, or statewide basis. 
Obviously the large scale basis has more 
to offer in the way of completeness, 
economy and education. 

It is not my intention to give you the 
impression that the use of petroleum en- 
gineering committees on either a field, 
area, or statewide basis will prove to be 
a panacea for all the economic and 
operating ills with which you are fa- 
miliar. They are not a blind nor do they 
cover any tricks unorthodox to the tra- 
ditions of the industry or good business 
ethics. They are definitely not “Polly- 
anna-ish” in character. Rather, to make 
such a plan work requires the utmost 
of patience and effort as well as a give 
and take attitude and ability to cooper- 
ate on the part of interested operators. 
Also the royalty owner and state conser- 
vation board must support them with 
trust and forbearance. Too, engineers 
must also guard against prostitution of 
these committees for political, private 
or selfish motives. This method of gath- 
ering fundamental facts, data and sta- 
tistics is absolutely necessary if we are 
to meet the requirements of good opera- 
tion, thereby insuring maximum recov- 
ery with least waste. Above all, it is a 
way, or perhaps we should say it is the 
way, that will preserve our own demo- 
cratic way of life and at the same time 
insure the individual initiative which is 
mainly responsible for our freely compe- 
titive petroleum industry position today. 

It is your property. There is a moral 
obligation on the part of the owner to 
operate it efficiently. I suspect these 
properties represent an important part 
of your worldly possessions—used wise- 
ly, all will benefit. There is no excuse 
for unintelligent, inefficient or wasteful 
operation of such property. 


@ Conclusions. [ have attempted to 
give a resume of the causes leading to 
the creating of this type of committee; 
the function and use of this kind of com- 
mittee; its legal aspects and scope and 
the advantages and benefits to be derived 
from such a committee. 

The geographical scope is important 
and worthy of deep consideration when 
going into the desirability and feasibility 
of such a fact producing committee. It 
is worth mentioning again that prestige, 
completeness and uniformity of reports, 
education and economy are some of the 
more important advantages of a state- 
wide committee—such as the Mississippi 
Oil and Gas Engineering Committee. A 
committee operating on a widespread 
basis requires the best directing talent 
available. In this respect the Mississippi 
Oil and Gas Engineering Committee has 
been most fortunate in having Alec M. 
Crowell as the first and present director. 
The results obtained during the first 


year of operation have been most gratify- 
ing. Ideal relationships have existed be- 
tween the Committee and the various 
state officials who are concerned with 
oil and gas matters as well as with the 
membership of the committee. 

The factual data published for the use 
of the committee members, now we be- 
lieve holds a position of such importance 
and usefulness that it would be sorely 
missed should it be discontinued. The 
fact - producing petroleum engineering 
committees are truly democratic in na- 
ture and definitely anti-monopolistic in 
character. They encourage competition 
by providing factual data necessary for 
investigating all manner of possibilities. 
This often leads to discoveries of import, 
covering a wide range in geological, pro- 
duction, engineering, and economic 
fields. Actually, the smaller operator 
from the cost of data coverage stand- 
point is the gainer compared to larger 
operators who normally have informa- 
tion facilities which provide at least a 
part of the desired data. 

I shall venture the prediction that 
committees for the purpose herein dis- 
cussed will continue to be organized, and 
their usefulness will increase. The op- 
portunity exists for some state oil and 
gas regulatory bodies to collect and pub- 
lish adequate factual data. The Arkansas 
Oil and Gas Commission does publish 
such data, but in my opinion there is lit- 
tle likelihood in this occurring, for 
most of the states, for several good rea- 
sons. 

I shall also predict that if factual 
data are not collected and utilized by the 
industry and state regulatory bodies in a 
sincere effort to win the maximum eco- 
nomic recovery of hydrocarbons, it 
would be an invitation for Federal Con- 
trol or possibly worse. The experience 
with federal agencies, particularly their 
inability to furnish data in time to be 
of current use and value, should be in 
itself a further warning and incentive 
for the need of industry fact-finding com. 
mittees as outlined herein. As stated 
above, operators have, I believe, a moral 
obligation to put into effect the very 
best operating methods permitted by 
economic conditions and engineering 
technique. 

Therefore, it is hoped that operators 
will wholeheartedly consider, examine 
and support this type of committee 
where necessary, in any state, area or 
field embraced by their operations. They 
are an instrument which will afford the 
means through which the oil and gas in- 
dustry can remain private in character 
and make still greater contributions than 
it has in the past. 


@ Acknowledgment. Acknowledgment 
is made of the assistance given by John 
RK. Coombs, petroleum engineer, Mag- 
nolia Petroleum Company, in the prep- 
aration of this paper. 


Editor’s note: This is the second 
part of Mr. Carter’s article. The 
third part or appendix will be pub- 
lished in an early issue, along with 
a supplementary article by Alec M. 
Crowell on “Operation and Cost 
of an Engineering Cooperative.” 


THE PETROLEUM ENGINEER, August, 1946 































3 : ee ee . a 
' ; as 
eon E : a me ae , Sn 

; : a nue oy. : — 

i - , a 

ul b Li ; Mi c S | ) p | 

; 
€ x 2 





it’s Chenge the Rubbers 
and Save the Piston — 





cUTS 
UPKEEP COSTS 
IN HALF 





The Mission principle of replaceable rubbers on a long-lasting body 














saves money formerly invested in continually buying new bodies. 






Guconditionallp 
Guaranteed 


ag ° Crea Mission rubbers are extremely long-lasting and trouble-free and are 


ot 


Verge 


replaceable on the derrick floor without removing piston from rod. 





£4 reat Ah 
Bey eae 


Life of liners and pistons increased . . . because the Mission 


fa Fr 
Pa rast 


‘ 






design of more rubber and less metal gives far greater wiping sur- 


ers 


pre 


. to be perfect in material 


xf 


face, eliminating by-passing. 





re 
by 


Ae Ee 


45 at 


sy 
rt 
z 


Beta 
a7 tak en) 


and workmanship and to be the 


at 
% 


*« 






most economical piston on the 


Sn 
. 


ssn 





market to operate. 
It's Mission Pistons the world over, because with Mission it’s “Change 


the rubbers and save the piston.” Specify Mission. 
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Petroleum 
p roducts 


By RICHARD SNEDDON 
Pacific Coast Editor 


fy is probable that in all industrial 
history, there has never before been 
such a tremendous opportunity for the 
prosecution of product research in pe- 


troleum as there is 
| EXCLUSIVE | at the present time. 
Through the war 
years, the development of catalytic 
cracking was so tremendously acceler- 
ated that it not only advanced processes 
of gasoline manufacture beyond all ex- 
pectation, but, in addition, placed a tool 
in the hands of the refiner that opens 
up a new and almost fantastic era of 
synthetic chemistry. Gasolines are no 
longer simple cuts from selected crudes, 
treated with fuming sulphuric and doc- 
tor’s solution to condition them for use. 
[hey are today synthetic products, fash- 
oned of elemental components to pro- 
vide preestablished qualities and ehar- 
cteristics 
In the huge cracking plants that 
sprang up like mushrooms during 1943 
and 1944, and helped so materially to 
bring the war to a successful conclusion 
in 1945, the constituent molecules of 
crude oil are torn apart and reformed 
into blending stocks that stretch the oc- 
tane norm beyond its topmost limit. Such 
processes as hypersorption are greatly 
reasing selectivity, and bringing 
loser the ultimate in hydrocarbon segre- 
zation that is the dream of all petroleum 
hemists. New methods and new ma- 
es are now required to determine 
1e prospective behavior of these super- 
fuels, and at the moment they have quali- 
ties far beyond our need. It seems cer- 
tain that in the next ten years we are 
destined to experience some startling de- 
lopments in internal-combustion 
power. For the moment, full progress is 
stymied by political and economic con- 
lerations, and little of the coming 
wer revolution will be exposed for a 
but when the decks are cleared 
much that is now standard 
| be relegated to the discard. The 
\merican motorist of the not far dis- 
tant future will be privileged to use 
gasolines much better than anything he 
has ever had, and by virtue of that fact 
will be driving a machine that outper- 
forms anything he has hitherto driven. 
Engine designers and petroleum technol- 


or action. 
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New product idea is first tested out in the research laboratory, usually 
with glass apparatus. It is then manufactured in a pilot plant and all 
wrinkles taken out of the process before it becomes refinery routine. 


ogists have always worked in the closest 
concert, and they are doing so now with 
an intensity that promises unusual re- 
sults. 

By the same token, progress in diesel 
research has been maintained at a high 
level over the past few years, and is now 
yielding valuable dividends. In its utiliza- 
tion of the cetane number test, the pe- 
troleum industry has a means of control 
that is aiding markedly in the develop- 
ment of clean-burning, non-sludging 
fuels, and the effort of the future will be 
directed toward an increase in the pro- 
portion, and an improvement in the qual- 
ity, of such fuels as are manufactured 
by existing refining processes. The study 
of property requirements for fuels of this 
type has led not only to a revamping of 
the internal molecular structure to 
achieve the maximum effect, but to a 
search for blending agents and extrane- 
ous substances that might further en- 
hance performance and thus promote im- 
provement in engine design. The indus- 
try is well equipped to keep abreast of 
future diesel progress, and, indeed, seems 
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likely to blaze the diesel trail rather than 
to follow it. 

Advances in cracking technique have 
continued to increase the yield of distil- 
late fuels from heavy crudes, and contin- 
uous study of properties in relation to 
performance have indicated the propri- 
ety of using many so far neglected stocks 
for the manufacture of such special com- 
modities as home heating oils. Stability, 
freedom from gum forming tendencies, 
very low sulphur content, low residue, 
and generally clean burning, are fac- 
tors on which selection for this purpose 
are based. High B.t.u. content and non- 
sludging are also important requisites. 
which with the others are graduallv 
being built into the products in greater 
degree with extending experience in 
modern refining method, better urider- 
standing of the character of source ma- 
terial, and closer observation of process 
effects. 

Heavy industrial fuel oils are being 
coincidentally improved in a program of 
research involving both users and manu- 
facturers. The increased yield of light 
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SERVING YOU THROUGH SCIENCE 


Usine a speciat “U. S.” designed machine, 
wire is now applied in a new way to both U. S. 
Matchless and U. S. Peerless Rotary Hose. 
This assures uniform tension on every strand 
in the pressure-resistant spiral wire plies. By 
this technique, too, the angle is controlled to 


UNITED STATES RUBBER COMPANY 





meet diametric as well as longitudinal stress. 

Because of this “Unitension” principle, U. S. 
Rotary Drilling Hose has the strength to with- 
stand the highest pressures of deep-well drilling. 
It has the flexibility, as well, plus the rugged 
construction to stand rough handling. 
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Laboratory tests are no longer considered enough to pro- 
vide an evaluation of products to be used in mobile equip- 
ment. Here in a road test, sample amounts of fuel are 
fed to the engine from a glass container in the car. 


fractions naturally occasioned by the in- 
roads of cracking, reduces the available 
quantity of residual fuel oil. Although 
the quantity is curtailed, the heat con- 
tent of the fuel per unit of volume pro- 
uced is correspondingly increased, and 
it then becomes a matter of making the 
inherent heating capacity available. This 
may be done either by reducing the vis- 
cosity of the fuel, or by adapting the me- 
chanical burners to give the proper de- 
gree of atomization and air admixture. 


Studies in both directions are almost a 
matter of routine, and their continuation 
portends definite improvement in indus- 
trial fuel oils, and the flexibility and 
applicability of fuel oil burners. 
\dditives have helped immeasurably 


orporate desirable properties not 
inherently present. They have been used 
effectively to increase the wetting tend- 


ency, to lower the pour point, reduce oxi- 
dation, inhibit sludge formation, improve 
adsorptive capacity, and in some oils 
they are employed as detergents to keep 
engine interior parts clean and smooth. 
Another important function that they 
have performed is to maintain body in 
certain lubricating oils at maximum 


working temperatures, and thus level out 
the viscosity-temperature curve. It is in- 
teresting, incidentally, that many of the 
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additives used in the preparation of pe 
troleum products are themselves of pe. 
trolic origin. At the present time, this 
very fertile field is being explored 
and exploited so intensely that it not only 
involves a search for immediately needed 
substances and properties, but is actu- 
ally seeking the bases of qualities not 
now essential but likely to be required 
in the future to meet the challenge of 
advancing machine design. 

Aviation lubrication presents some 
perplexing individual problems, and 
since industry generally recognizes the 
fact that we are already deep in the avi- 
ation age, they are getting their share of 
attention from the petroleum technolo- 
gists. Straight mineral oils are no longer 
adequate for engines running at unusu- 
ally high altitudes. Aviation motors, for 
example, like fountain pens, have to be 
able to hold their liquor in the strato- 
sphere, and this has required a new con- 
ception of lubrication values, and some 
substantial changes in engine design. 
One of the factors that concerns aviation 
engineers, and petroleum chemists and 
physicists alike is the solubility of air in 
petroleum oils, and its tendency to come 
out of solution at reduced high altitude 
pressures. This causes foaming and a 
coincidental increase in volume and vis- 
cosity, all consummations devoutly to be 
dodged. The problem may be stated in a 
few words, but endless hours have al- 


Pilot plants are the intermediate step in the transi- 
tion of a process from the laboratory to the refinery. 
This is a Houdry catalytic cracking unit, from the 
use of which will be derived valuable process data. 
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Lo go Leeper- Faster! 


EMSCO JCS-20'2 


ROTARY MACHINE 


A The Emsco JCS-20'2” Rotary Machine (like all Emsco 
Rotary Machines) is thoroughly tested and run in at the fac- 
tory—reaching the operator ready for service. 


A Preloaded main bearing—prevents hammering of the 
races when the table is running under light loads. 


A Main roller bearings inclined at 45° angle—facilitates 
centering the table and gives long wear and better service. 


A Self-aligning bearings in the pinion shaft assembly. 


A Centralized Alemite lubricating system. 


CENTER: Showing details with top of table re- 
moved. 


BELOW: Locking pawl arrangement showing 
both pawls disengaged—guard removed. 


THE CONTINENTAL SUPPLY COMPANY, Genera! Offices: DALLAS, TEXAS * EXPORT DIVISION: 30 Rockefeller Plaza, NEW ae 
Representatives: ARGENTINA © BOLIVIA © BRAZIL © CHILE ¢ COLOMBIA © ENGLAND ¢ JAVA * MEXICO © PERU ¢ TRINIDAD ¢ VEN 





ready been expended in the effort to 
bring the contributary phenomena under 
control. 

These adjustments and improvements 
of familiar products are very interesting 
and very necessary, but it is the adven- 
tures in new fields that are really excit- 
ing. As a source material for an increas- 
ingly large array of industrial chemicals 
of widely varied characteristics, petro- 
leum has attained a new significance in 
the commercial world, and simultane- 
ously, of course, the social and economic 
world. Its versatility is so profound that 
there is probably no hydrocarbon com- 
pound known that cannot be synthesized 
from it. From natural gas came the isobu- 
tane for alkylation to increase the yield 
of high octane aviation fuels. Then came 
new catalytic processes designed to in- 
crease the yield of isobutane from nat- 


ural gas, to make still more aviation 
gasoline. The process of dehydrogenat- 
ing butane to butylenes or to butadiene 


is now well known to petroleum chem- 
ists. It was the industry’s contribution to 
the rubber problem that became so acute 


during the war. The copolymerization of 
butadiene and styrene to make Buna-S 
rubber, and the manufacture of butyl 
rubber by the polymerization of isobuty- 
Jene and isoprene—petroleum deriva- 
tives—started us off on new tacks, and he 
would be a wild guesser, indeed, who 
would attempt to predict whence these 
researches might lead. 

In the natural gas fractions also are 
found—when it is found—helium, the 
light non-flammable gas that is ideal for 
lighter than air ships, and also protects 
divers and aviators against a painful oc- 
cupational malady—the bends. Burned 
under the proper conditions, natural gas 
yields carbon black, a substance that has 
greatly increased the life of automobile 
tires, is commonly used as a paint and 
lacquer pigment, and is an important in- 
gredient of printers’ ink. 

From the naphthas and residual frac- 
tions are now derived benzene, toluene, 
xylenes, naphthalenes, anthracenes, and 
many substances formerly obtainable 
only from coal tar. These are the base 
materials for the manufacture of a world 


This type of distillation equipment is indicative of the first stages of 
process design. From the results obtained with these columns, the 
nature of the fractionators in the pilot plant will be determined. 








of new synthetic compounds, of which 
only a few may be mentioned here. Built 
up from relatively unstable or unsatu- 
rated hydrocarbons from various crack- 
ing processes are the resins and plastics. 
Polymerization of ethylene, for example, 
results in a series known as “ethenoids,” 
whieh are of wide applicability in indus- 
try. They have low electrical leakage 
and are used in the manufacture of radio 
equipment and many scientific devices. 

From propylene, another cracking 
plant gas, is made polymethy] methacry- 
late. This is the interesting plexiglas that 
has an extremely high internal light re- 
flection. When light is introduced into a 
bent or curved tube, it travels all the way 
from end to end with practically no loss. 
For this reason it is commonly used by 
the medical profession for internal ex- 
aminations, and is enjoying a growing 
popularity for the manufacture of many 
new optical devices. There are a great 
many more resins that are made from 
(in part at least) such petroleum deriva- 
tives as benzene, phenol, and formalde- 
hyde. The best known is Bakelite, the 
applications of which are endless. Then 
there is the glyptal group, used largely 
for making rugged, weather resistant 
paints. and lacquers. It has a low elec- 
trical conductivity and is especially 
adapted to the insulating of small motor 
windings and radio parts. 

Dodging the rubbers, which have been 
discussed ad infinitum, another interest- 
ing petroleum product is acetic anhy- 
dride, which is now made from propylene 
at a fraction of its former cost, and so 
helps to keep down the price of the 
rayon family of textiles. Formaldehyde 
helps in the manufacture of a thread 
from milk casein. Aromatics are used in 
making the so-called “pure” synthetics, 
of which Nylon is the best known ex- 
ample. All these synthetic textiles have 
unusual qualities and it would seem pos- 
sible to develop almost any particular 
characteristic that might be desirable in 
a textile by proper adaptation of method. 
The use of petroleum aromatics for sol- 
vents in the plastic business is already 
substantial but is just in its infancy, and 
is bound to be extended greatly in the 
next few years. 

As already indicated, soaps are be- 
coming more important daily as com- 
pounding agents in greases and oils with 
especially necessary characteristics. Or- 
dinarily they are sodium salts of fatty 
acids, aliphatic sulphonates or ammo- 
nium sulphonates, but the chemists are 
changing all that. By substituting a com- 
plex amino group, derived from petro- 
leum, for the water soluble sodium end 
of the molecule, a new soap is developed 
that is soluble in either water or petro- 
leum solvents. This is very useful in dry 
cleaning, for the manufacture of soluble 
oils for textile lubricants and softeners, 
for insecticides, fungicides, cutting oils, 
etc. 

Petroleum hydrocarbons have been 
oxydized to produce important additives 
for use in compounding bactericides, 
penetrating oils, antiseptics, paint pri- 
mers, flotation agents, and a host of other 
highly necessary commodities. Paint and 
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In order to more satisfactorily serve 
their many customers in all domestic 
and Foreign fields, KEROTEST MAN- 
UFACTURING COMPANY of Pitts- 
burgh, Pennsylvania, has purchased 
all of the present stocks, designs and 
goodwill of the... 


SECURITY VALVE DIVISION 


of the Security Engineering Co., Inc. 
WHITTIER, CALIFORNIA 


A completely new, modernly-equipped 
plant for the precision manufacture of 
cast and forged steel valves and fit- 
§ tings is now being built in Los Angeles, 


§ California. 


These new manufacturing and ware- 
housing facilities will provide both 
KEROTEST and SECURITY customers 
CAST STEEL with faster service and a single de- 
FORGED STEEL pendable source of supply for every 


valve and fitting requirement. Your 
stom ” a0 inquiries are invited. 


for 
OIL FIELD and the new Company will be known as the 
PIPE LINE 
REFINERY 
INDUSTRIAL 


cae aii = -_ lacie Conary 


Plant and Warehouse ...3305 E. Slauson Ave., Los Angeles, Cal. 


District Offices in 
SAN FRANCISCO ... HOUSTON ... CHICAGO ... ODESSA ... NEW YORK 
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Three stages in the testing of a cutting oil. This 
device measures speed, torque and temperature 
during the test. (1) Just before the cutting tool 
is started up. (2) The drill bites into a hard, 

steel plate at high speed, and is cooled by 
sutomatic flow of the cutting oil under test. 
drill is withdrawn at the end of the test. 
has burned, the oil has failed to do its work. 
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driers, preservatives, and soaps 
ved from naphthenic acid and 
nates of petrolic origin, and sul- 


petroleum compounds are 


he active agents in certain de- 
ng materials with which produc- 
ineers in the petroleum business 


») familiar. Many of these com- 
ive therapeutic value, particu- 
treatment of skin diseases. 
be noted that not only is the 
1 of petroleum derivatives as- 
igantic proportions, but with 
d use the chemists and proc- 
eers immediately tackle the 
f increased supply of the perti- 


vative, and usually with aston- 


cess. Such components as gas- 
, of inestimable value for the 
1 of new syntheses, can be ob- 
sreater proportion, according 
Egloff, by increasing the inten- 
rming conditions employed on 
ind naphthas. So adept has the 
technologist become in mak- 
1e original crude a particular 
r a particular use, that we have 
iched the stage of operation 
is necessary to predistribute 
oil in accordance with the 
the various needs. It is no 


longer a question of whether or not we 
can make such and such a new commod- 
ity, but rather whether or not we shall. 

Continuing our product survey, how- 
ever, it may be said that the number of 
petroleum solvents now manufactured by 
the industry is tremendous. Some con- 
cerns make hundreds of different types. 





The aromatics of course are especially 
valuable for this purpose. Benzol, toluol, 
and xylol have long been used as solvents 
for the cellulose esters, fats, oil, and 
resins. In the plastic field the application 
of petroleum solvents is unlimited. Alco- 
hols, ethers, oxides, esters, ketones, alde- 
hydes, acids, anhydrides, halides, glycols, 
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The Maloney-Crawford design provides for a slow and uniform flow 
rate eliminating the effect of any extreme fluctuation in the incoming 
emulsion. The emulsion, rising through the hot water stratum in which 
the circulation system is submerged, causes effective dehydration due 
to prolonged washing and scrubbing as well as recirculation of any 
constituents of the emulsion for practically complete separation before 
the clean oil passes into the settling chamber. The important advan- 
tage of the slow flow rate results in an increase of absorption of heat 
through the hot water stratum. This results in lower furnace tempera- 
tures, less shrinkage loss and lower fuel costs. 


Both pressure and atmospheric treaters 
are fully automatic, requiring a mini- 
mum of upkeep and attention. 
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Type Y Maloney-Crawford Emulsion Treater, 
Atmospheric Operation. 


STOCKS AND SERVICE: 


Stocks and Service at following Principal Oil Cen- 
ters: Artesia, New Mexico; Tulsa, Oklahoma; Cor- 
pus Christi, Houston, Odessa and Pampa, Texas; 
Delhi, New Orleans and Lafayette, Louisiana; 
laurel, Mississippi. 


CRAWFORD 


(Successor to Maloney Tank Mfg. Co.) TULSA 
Export Representative: JOHN H. BAIRD, 420 Lexington Avenue, New York 17, New York. 











Type Y Emulsion Treater, Typical Field Hook-up. 


MALONEY 


BOX 659 
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FULLY PATENTED 


WHAT A 
DIFFERENCE... 


HERCULES PUMPING 
WELL HOOK-UP MAKES! 


Note how the Hanger sits down 
in the casing head out of the way; 
the compactness of the entire 
hook-up ... reducing the number 
of connections necessary in con- 
necting a well the old way. 


(a) Hercules Pumping and Flowing 
Tee is the original and only Tee 
with a combination Plain and EUE 
thread. (Supplied in any combina- 
tion.) Heavier and stronger than 
an ordinary Tee. 


(b) Hercules Forged Steel Tubing 
Hanger—with Forged Steel SI:ps 
on which tubing hangs—affords 
absolute tubing protection. Has 
the FAMOUS Hercules Packing 
above slips with threaded nut to 
distort packing, independent of 
tubing weight. (Fits any Berry 
Pattern Casing Head.) 


Sold at all supply stores 





Teck COMPANY 
TULSA, OKLAHOMA, Box 286 


EXPORT OFFICE: 30 Rockefeller Plaze 


a NEW YORK, U.S.A. 


CABLE ADDRESS: HERTOCO , 
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amino compounds, chlorinated hydrocar- 
bons (including chloroform, carbon 
tetrachloride, trichlorethylene, hexa- 
chlorbutadiene), and nitroparafhins, are 
all made either directly or indirectly 
from petroleum. There seems to be no 
end to the inventiveness of the modern 
scientist. 

In conformity with what appears to be 
a national trend, the larger oil compan- 
ies here in the West have greatly ex- 
panded their research facilities, and in 
the main have organized their research 
programs as distinctive, separately oper- 
ated, but closely related enterprises. This 
is largely due to the widening scope of 
industrial application for petroleum and 
its derivatives, and, of course, to the 
highly specialized nature of the work 
that is performed in a large scale re- 
search department. The oil business has 
always been far reaching in its ramifica- 
tions, but since the beginning of the war 
so many new channels have been opened 
that exploration now reaches into arts 
and sciences that are as new as tomor- 
row. Still locked up in the gradating 
molecules of the hydrocarbon families 
that constitute petroleum are many more 
secrets than have ever been revealed. 
There is in process a competitive race by 
armies of scientists that will unquestion- 
ably produce startling results before 
long. 

Contributing to the accelerated re- 
search effort, also, is the rapidly increas- 
ing participation of petroleum organiza- 
tions in community and industrial serv- 
ice. Petroleum has become the source ma- 
terial for so many commodities indis- 
pensable to agriculture, industry, and 
society generally, that the research pro- 
gram must be broken up into a multitude 
of divisions and subdivisions, each under 
the supervision of specially qualified in- 
dividuals, and all correlated to the best 
advantage of the parent institution by an 
executive committee. The chairman of 
the executive committee is usually the 
president of the research erganization 
and a high ranking officer in the parent 
company. It just seems that research has 
grown too big to be a tag end, and is now 
capable of standing on its own feet. 


Evidence of this type of organization is 
to be found in the recently established 
agricultural laboratories that have been 
set up by petroleum companies all over 
the country. These are usually situated 
in the heart of an agricultural commu- 
nity, where the problems of the rancher 
and the grower may not only be exam- 
ined more closely, but may be actually 
experienced. Most of these institutions 
have sufficient acreage to raise sizeable 
crops, stock, or whatever may be the 
prime farm interest in the district. They 
are in a position, thus, to get first hand 
information on every phase of the local 
farming business. At the same time, they 
are equipped with the most modern de- 
vices and instruments for the study of 
actions and reactions, causes and effects. 
The orchardists or farmers are invited to 
submit their problems, and every aid is 
given in their solution. Available to wres- 
tle with anything of scientific import that 
may develop are chemists, physicists, 


botanists, plant pathologists, entomolo- 
gists, bacteriologists, zoologists, and 
every type of expert who could possibly 
be helpful in an agricultural problem. 

In these laboratories are developed 
the basic requirements of a wide range 
of agricultural commodities, and the 
basic inadequacies of existing commodi- 
ties, all, of course, from first hand obser- 
vation and experience. This information 
then becomes the stimulus that excites 
the manufacture of insecticides, fungi- 
cides, plant foods, inhibitors, sprays, and 
oils for a multitude of purposes, the 
specifications being passed back to the 
research and development department 
proper. When new products are devel- 
oped, they are tried out under carefully 
controlled conditions and under the ob- 
servation of skilled technicians, in prac- 
tical use either on experimental plots or 
some adjacent grower’s property. 

The agricultural laboratory, in addi- 
tion, is interested in many incidental mat- 
ters. Waters, soils, fertilizers, feeds, and 
a variety of other commodities must be 
analyzed and tested constantly, in order 
that they, too, can be improved with 
progress in understanding of their re- 
spective functions and effects. There are 
surprisingly few operations on an orch- 
ard, farm. or ranch that are not depend- 
ent to some extent on petroleum, and it 
is pretty certain that the future will see 
a much enlarged use of petroleum prod- 
ucts, particularly organic chemicals, in 
all branches of agriculture. « 

No mention has been made of a num- 
ber of highly important substances, such 
as quenching oils, ship launching 
greases, core binders, anti-fouling paints 
for ship bottoms, and anti-corrosives for 
many purposes, glues and impregnants 
for the plywood industry, waterproofing 
compounds for milk bottles, cartons, tex- 
tiles, and the list can go on almost indefi- 
nitely. The roster of household special- 
ties—window cleaners, floor polishes, fly 
sprays, machine oils, paraffin waxes, and 
solvents, to name a few—has reached 
sizeable proportions, and shows no signs 
of waning. 

This is only a very sketchy indication 
of the complete story, but it will serve to 
emphasize the fact that the growth of the 
petroleum industry in the next ten years 
is likely to exceed that in any other 
decade of petroleum history—that is, 
with respect to orderly, planned, scien- 
tific progress. We are teetering on the 
edge of an atomic era in petroleum, too. 
Our laboratories are staffed with a new 
type of daring young scientists, who, 
equipped with fundamental education 
and ultramodern device, is probing 
realms that were barred to all his prede- 
cessors. We old timers, and not so old 
either, rationalized and conjectured 
about such obscurities as molecular 
structure. With his electronic micro- 
scope, and his ingenious use of the 
electro-magnetic spectrum, our 1946 
counterpart can garner visible evidence 
of what is going on in the sub-atomic 
world. The application of this knowledge 
can only result in increased comfort and 
greater convenience for ap already some- 
what spoiled society. kkk 
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DEPENDABLE FWDs 


... they'll go wherever there’s 


oil field work to be done... 








Over the roughest “off-the- 
road” terrain, in the worst of 
oil-land muck, in areas remote 
from roads of any sort, FWD 
trucks have the driving power 
and traction to get through... 
to put heavy working equip- 
ment and crews on the job, 
on schedule. 


THE FOUR WHEEL DRIVE AUTO CO., Clintonville, Wisconsin, U.S.A. 


Canadian Factory: Kitchener, Ontario 


“Wore Power ou Wore Wheels!” 





FWD specialized oil field 
truck engineering is the reason 
for this consistently successful 
performance. The true FWD 
four-wheel-drive principle at 
its highest development, with 
center differential, proper 
weight distribution, traction 
and driving power on all 


FWD Model M 6x6 Oil Well Servicing Rig shown 
in typical oil field operation. The rig telescopes 
down over the truck for over-the-road transport. 


wheels .. . dividing the work- 
ing-strain among the driving 
axles instead of concentrating 
all the strain on one axle... 
and other advantages have 
made FWDs the first choice 
for heavy-duty service of oil 
field operators. 


See your FWD dealer or write for in- 
formation on FWDs now available. 
























Development economics 
of Hawkins oil field 


By K. MARSHALL FAGIN, Field Editor 





With more than 527 
wells now producing 
46,000 bbl. per day, 
Hawkins is a major 
source of crude oil. 











Bcecinninc inauspiciously with a small 
pumping oil well completed by Bobby 
Manziel on December 6, 1940, the Haw- 
kins oil field in southeastern Wood Coun- 

ty, Texas, has be- 
| EXCLUSIVE come the most im- 

portant oil field in 
the East Texas area, except for the 
East Texas field itself. The discovery 
well, Morrison No. 1, is situated on the 
northwest flank of the field. It produced 
initially about 128 bbl. of 23-API grav- 
ity oil and 300 bbl. of water from the 
Woodbine sand at a depth of 4916 ft. 
The field now covers about 9900 acres, 
including the 400-acre free gas area and 
about 1000 acres on the margins of the 
field that are underlain by sands satur- 
ated with heavy oil. 


@ Rate of development. About two 
weeks after the discovery well was 
brought in, however, Rotundi and Jack- 
son’s Cobb heirs No. 1, in the Hawkins 
townsite three miles south of the Man- 
ziel well, flowed 363 bbl. of oil in 3 hr. 
from 78 ft. of Woodbine at a depth of 
4507 to 4585 ft. This provided sufficient 
proof of the existence of an important 
oil field to set the wheels of development 
in motion. Two more wells were com- 
pleted in January, 1941, 1 in February, 
7 in March, 33 in April, 25 in May, 14 
in June, 16 in July, 23 in August, 30 in 
September, 39 in October, 29 in Novem- 
ber, and 24 in December, 1941, making 
a total of 245 completed wells at the end 
of the field’s first year. 

The outbreak of the war and the Fed- 
eral restrictions on the drilling of more 
than one well to 40 acres stopped the 
development of the field on the pattern 
of one well to 20 acres as established by 
the Texas Railroad Commission’s field 
rules. About 5000 acres were developed 
in 1942 with 128 more wells, about 1200 
acres in 1943 with 30 wells, and about 
320 acres in 1944 with 8 wells. With the 
lifting of restrictions after V-J day, 42 
wells were drilled in 1945, making a total 
at the end of that time of 443 oil wells. 
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Some oil wells were abandoned during 
the first five years. (See Table 1.) 

More than 20 drilling rigs were en- 
gaged since V-J day in completing the 
development of the Hawkins field on the 
20-acre drilling pattern established orig- 
inally but this number has now been 
reduced to seven rigs. 

With more than ‘527 oil wells now, in- 
cluding 50 or more still assigned 40 
acres, it is estimated that the field will 
contain ultimately about 570 wells on 
8600 acres of the Woodbine oil produc- 
ing area. 

This will result in an average spacing 
of about one well to each 15 acres, and 
is the result of dense drilling in and 
around the Hawkins townsite portion of 
the field. The remaining 900 acres in the 
heavy oil area may remain undrilled, due 
to the difficulty of completing good wells. 


@ Cost of development and ultimate 
oil recovery. Although the cost of drill- 


ing and completing wells in Hawkins: 


reached a low of about $15,000 prior to 
the war, the cost has been rising, and is 
now about $25,000. The average cost of 
development, therefore, is probably in 
excess of $20,000 per well, and at that 
figure, the total cost of developing the 
field will probably approach $12,000,- 
000, for the wells alone. 

The ultimate oil recovery from the 
field is variously estimated as 400,000,- 
000 to 650,000,000 bbl., depending large- 
ly upon whether or not an effective water 
drive exists in the west part of the field. 

It is entirely possible that the Haw- 
kins field will yield ultimately more than 
570,000,000 bbl. of oil, or an average of 
1,000,000 bbl. per well, inasmuch as a 
water drive is established in the east part 
of the field and all important Woodbine 
sand fields have a water drive, but 450.- 
000,000 bbl. is the consensus of many 
who have studied the field in detail and 
doubt that an effective water drive will 
develop in West Hawkins. 

On the basis of 160 ft. of effective oil 
sand in the 395-ft. Woodbine sand oil 
column, the Hawkins field contains about 
1,375,000 acre-ft. of effective sand. An 
ultimate recovery of 415 bbl. per acre-ft. 
would result in the recovery of 570,000,- 
000 bbl. as estimated above. This would 
amount to an average recovery of about 
66,500 bbl. per acre from 8600 acres. 


@ Cumulative production and reserve. 
Table 2 shows the production of crude 
oil from the Hawkins field by years since 
the beginning. More thay 52,000,000 bbl. 
has been produced since 1940, and the 


P 951. 


July, 1946, allowable is more than 52,- 
300 bbl. per schedule day, or more than 
45,000 bbl. per calendar day, taking the 
four shutdown days into consideration. 

At this July, 1946, rate, Hawkins 
would produce about 16,500,000 bbl. an- 
nually, and would make about 518,000,- 
000 bbl. in the next 3114 years. This is 
the future production that would remain 
to be produced out of an estimated ulti- 
mate production of 570,000,000 bbl. 

Although it is not possible that the 
field could maintain such a steady rate 
of production until the end of its life, 
it is an interesting way of thinking about 
this estimate, or any estimate, especially 
when the field is producing at a con- 
trolled rate. 

Another way of considering the future 
production, or reserve, of the field is to 
compute the barrels of oil produced per 
pound reservoir pressure drop. This is 
difficult to do in the Hawkins field as a 
whole, due to the large difference in pres- 
sure in the east and west sections of the 
field, and to the difference between the 
pressure in the Lewisville and Dexter 
sections of the West Hawkins reservoir. 

Inasmuch as the West Hawkins Dex- 
ter section declined only 21 lb. during a 
10-month period in 1944-1945, and pro- 
duced about 7,000,000 bbl., that part of 
the field with an average pressure of 
about 1800 lb. was producing 1,000,000 
bbl. for each 3-lb. drop in pressure. 

Assuming that the field as a whole 
would produce as much oil per pound 
drop as the West Hawkins Dexter until 
the average reservoir pressure declined 
from 1700 to 0 lb., then the future pro- 
duction would be about 1700 divided 
by 3, or 566,000,000 bbl. It must be borne 
in mind, however, that estimating the 
future production of this, or any other 
field, is not just a matter of simple arith- 
metic. A great deal of basic information 
and judgment is needed. 


@ Geology and structural character- 
istics. The Woodbine sand in the Haw- 
kins field is situated on a domal uplift 
on the northeast side of the bottom of 
the East Texas geosyncline, or what is 
called the Tyler Basin. The uplift 
amounts to about 1200 ft. The top of the 
Woodbine sand is about 3500 ft. subsea 
on top of the highest part of the struc- 
ture. Top of the oil producing portion of 
the Woodbine in West Hawkins is about 
4075 ft. subsea and is under a gas cap 
that completely covers about 400 acres 
on top of the structure. The gas cap cov- 
ers about 3200 acres, including the 400- 
acre free gas area. The oil-water con- 
tact is about 4470 ft. subsea, but one or 
two wells are producing oil 40 to 50 ft. 
below this depth. 

The original gas-oil contact in East 
Hawkins varied from 4122 to 4135 ft. 
subsea. The oil-water contact varied 
from 4479 to 4540 ft. subsea. No deter- 
minable change has occurred in either of 
these contacts to the present time. The 
gas cap in East Hawkins covers about 
400 acres. It is completely underlain by 
oil producing sand. 

The Woodbine formation varies from 
450 to 600 ft. in thickness over the 
structure due to gradual uplift of the 
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Hawkins Oil Field, Wood County, Texas 





Base map courtesy Acme Map Co., Tyler, Texas. 
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structure during deposition of the Wood- 
bine sand and is somewhat thicker on 
the flanks than on the top. The upper 
part of the Woodbine sand, or the Lewis- 
ville, contains about 70 per cent shale 
and ash, but in some areas more than 
150 ft. was drilled without finding 
enough permeable saturated sand to 
make a producing oil well. The lower 
part, or the Dexter section, contains 
about 75 per cent sand and 25 per cent 
shale. It has very little ash and has fewer 
shale breaks than the Lewisville section. 
There is no definite break between the 
two sections. 

lhe main fault that divides the Haw- 
kins field into what is called East Haw- 


















kins and West Hawkins has a throw of 
about 400 ft. (See map.) Many of the 
many other faults have throws in excess 
of 150 ft., and tend to throw the Lewis- 
ville and Dexter sections into juxtaposi- 
tion. The fault planes have dips of about 
45 deg. 


@ Stratification of oil by gravity. An 
interesting feature of the oil accumula- 
tion in the Woodbine sand in the Haw- 
kins field is the natural stratification of 
the oil by gravity. The gravity of the 
oil produced from the wells ranges from 
32 deg. API from the upper part of the 
sand to 16 deg. API, or lower, from the 
lower part of the sand. It is an asphaltic 
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These tools are intended for fishing 
where the clearance is close between the 
fish and the well bore. They frequently 
save a pin milling job but, obviously, they 
have limited strength. However, when 
made to the Spang Higher Standard of 
tough steel with thorough heat-treat- 
ment, they will do more than one might 
expect. 


For the best in Cable Tools, SPECIFY 
SPANG. 


SPANG & CO. 


BUTLER, PA. 


SELLS SPANG TOOLS 
THE 











TABLE 1 


Number of oil wells, Hawkins field, 
Wood County, Texas. 








Year Completed Abandoned At end of 
during year year 
1940 2 0 2 
1941 243 0 245 
1942 128 1 372 
1943 30 3 399 
1944 8 1 406 
1945 42 & 443 
1946 84* ‘4 527t 














*Estimated for first five months only. 


tNumber of wells shown on June 1, 1946, Railroad Com- 
mission allowable schedule. 








mixed base crude and contains about 2 
per cent combined sulphur. 

Some of the oil in the lower part of 
the Dexter near the oil-water contact is 
too heavy and viscous to be produced 
into the wells from the formation, and it 
provides an asphalt-like barrier 3 to 10 
ft. thick that might prevent a water 
drive from being effective. 


@ Reservoir pressures. The initial res- 
ervoir pressure in the west portion of 
the Hawkins field was about 1990 lb. per 
sq. in. at the 4075 ft. subsea datum plane, 
but the east portion of the field had an 
initial reservoir pressure of only 1710 
lb. per sq. in., or about 280 Ib. less than 
the west portion. The lower pressure on 
the east’ side of the main fault may be 
due to the production of large quantities 
of oil and water from the Woodbine sand 
in Van and other fields, especially the 
Gladewater area of the East Texas field 
about 12 miles east of Hawkins. The in- 
itial pressure on the west side of Haw- 
kins was about the normal hydrostatic 
head of 0.44 lb. per sq. in. per ft. of 
depth in the oil sand, but the original 
pressure in the water below the asphaltic 
seal was only about 1800 lb., whereas 
the initial pressure on the east side was 
subnormal. 

As in many new fields, the reservoir 
pressure decline was watched very care- 
fully during the first year or two as daily 
production from the field was being in- 
creased by the addition of new wells. 
Surveys were made every month during 
this stage in the field’s life, the pressure 
of key wells were spotted on field maps, 
and weighted average pressures were 
calculated. 

Such information provides important 
clues to the nature of the energy that 
moves the oil into the wells, to the per- 
meability characteristics of the sand, and 
to the reaction of the reservoir energy to 
the various average rates of withdrawal 
from various portions of the field. 

Due to the shaly nature of the Lewis- 
ville section and the block faulting, as 
well as to the increasing rate of with- 
drawal, the first monthly average pres- 
sures in the Woodbine sand were some- 
what irregular, particularly in West 
Hawkins. 

The average pressure in the Hawkins 
townsite area of West Hawkins had de- 
clined to 1813 lb. per sq. in. by Decem- 
ber, 1944. The average for that part of 
the Lewisville section that was produc- 
ing in West Hawkins was 1708 lb. at that 
time, and the average for the Dexter 
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The Safe Water Bath Heater 
for Your Gas Lease 


Four Standard Sizes, 500,000 
to 3,500,000 BTU Per Hour. Five 
types of Flow Tube Bundles 
with Working Pressure from 
200 to 6,000 psi. 


THE 
BS&B INDIRECT HEATER 
CATALOG FOR YOUR DESK 


Complete Specifications, Capacities, Prices, Gas 
and Oil Heating Charts. 


Ask Your B S & B Man for a Copy 
or write direct to 


Write for 
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section in West Hawkins was 1837 lb. 
per sq. in. 

The average for East Hawkins was 
1611 lb. per sq. in. in December, 1944, 
and seemed to be declining more slowly, 
indicating the existence of a water drive 
in that portion of the field. West Haw- 
kins, on the other hand, did not appear 
to have a water drive at that time, al- 
though some thought it might appear 
when the pressure declined to the same 
level as East Hawkins. 

The average pressure for the Lewis- 
ville section in West Hawkins had de- 
clined to 1665 lb. by September, 1945. 
This was a drop of 43 Ib. in less than 
10 months. The Dexter section of West 
Hawkins declined only 21 lb. to 1816 


Ib. and East Hawkins declined only 3 
Ib. to 1608 lb. during the same period. 


@ Shrinkage and oil recovery factors. 
Analyses of samples of the reservoir 
fluids revealed that about 375 cu. ft. of 
gas was dissolved in each bbl. of oil in 
the sand, and that the shrinkage factor 
for the oil in place was 0.83. In other 
words, a barrel of oil in the ground would 
shrink 17 per cent to about 0.83 bbl. of 
oil in the stock tank, due to removal of 
the gas ‘in solution by the separator and 
to the shrinkage of the oil from the res- 
ervoir temperature of 168°F. to 60°F. 
in the stock tank. 

The recovery of oil from the Woodbine 
sand in the Hawkins field will depend 
largely on the presence or absence of an 
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up" under the terrific stresses and strains encountered in the world’s most 
powerful industrial and oil country machinery. Their superior strength, long 
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them favorites with heavy equipment manufacturers for more than 25 years. 
Why don't you specify AMERICANS for your next heavy-duty application? 
Our engineers will gladly cooperate in solving all your roller bearing problems. 


AMERICAN ROLLER BEARING COMPANY 


PITTSBURGH, PENNSYLVANIA 


Pacific Coast Office: 1718 S. Flower St., Los Angeles, California 
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TABLE 2 
Crude oil production, Hawkins field, 
Wood County, Texas (Bbl.). 








Year During year Cumulative 
1940 sa 450 450 
1941 1,452,844 1,453,294 
1942 5,445,249 6,898,543 
1943 14,224,164 21,122,707 
1944 13,317,088 34,439,795 
1945 12,392,050 46,831,845 
1946* 5,618,489 52,450,334 











i. ‘*For the first five months only. 








effective water drive. A gas cap drive 
with gravity drainage in the later stages 
of the life of the field, however, might 
be expected to account for the recovery 
of 40 to 45 per cent of the oil in place. 
An active water drive, on the other hand, 
might account for the recovery of as 
much as 65 or 70 per cent of the oil in 
place. 


The average permeability of the Dex- 
ter sand is about 3000 millidarcies com- 
pared to 500 millidarcies for the Lewis- 
ville section, and, inasmuch as most of 
the oil-bearing Woodbine is Dexter, it 
seems reasonable to believe that the re- 
covery factor will be higher, even though 
some of the oil in the lower part of the 
section is highly viscous. The viscosity 
of most of the oil in the reservoir is about 
3 centipoises. This means that it will 
flow about half as well as kerosine. 


@ Well allowables and crude prices. 
A well’s daily allowable is based on a 
50 per cent per well and 50 per cent per 
acre formula. According to the July, 
1946, proration schedule, a well located 
on 20 acres is allowed to produce 102 
bbl. per schedule day, a well on 40 acres 
is allowed 204 bbl., and a well on less 
than one-tenth acre is allowed 51 bbl. 
With 27 scheduled producing days dur- 
ing July, the daily average allowable 
per calendar day is about as follows: 
178 bbl. daily for a 40-acre well, 89 bbl. 
daily for a 20-acre well, and 45 bbl. 
daily for a well on less than one-tenth 
acre. 


Crude oil is purchased on a gravity 
basis with producers receiving 90 cents 
a bbl. for 20 deg. API gravity and be- 
low, 2 cents a bbl. more for each deg. 
above 20 deg., and with a maximum of 
$1.02 a bbl. for 25-deg. API and higher. 
This price schedule is 10 cents a bbl. 
higher than the original price schedule, 


’ and was effective on April 1, 1946. 


@ Gasoline plant handles all oil-well 
gas produced. Practically all the gas 
produced with oil from the Hawkins 
field is processed by a 14,000,000 cu. ft. 
a day gasoline plant operated by the 
Humble Oil and Refining Company. Resi- 
due not used for fuel in the field is sold 
to the United Gas Company. 

Gas is not being produced from Wood- 
bine sand gas wells, but some gas has 
been taken from the Sub-Clarksville gas 


reservoir for drilling some of the early 
wells. 


kk 
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SIMPLICITY is the first requisite of well control 


Apply this yardstick to 
any system of well control! 


Before you purchase any so-called “system of well control,” 
apply this four-step yardstick for your own protection, to assure 
i : that you will be able to operate continuously throughout the 
entire sequence of operation with control. 


1. The maintaining at all times of a balanced relationship in nominal 
size, strength and pressure subject areas, between the equipment 
used and the pipe with which it is used during all stages of the pro- 
cedure. 


A degree of economy which permits balancing cost with ability to 
purchase and use. Provision of adequate control to permit safe as- 
sembling and disassembling of control equipment between operations 
permits removal to the position of accessories, for use on other wells, 
many expensive pieces of equipment that will otherwise remain in the 
permanent structure of each individual well. The resulting economies 
make possible the use of fewer parts of a higher quality at a greatly 
reduced overall cost. 


. The removal of control equipment after it has performed its control 
function automatically results in the removal of mechanisms which 
must depend upon highly flowable, short-lived, low-strength packing 
materials, necessary for the performance of individual operations 
at the time of completion, but not suitable over the long flowing life 
of the well. 


. The resultant simplification in all premises of the problem includes 
fewer parts, less space occupied, reduction of lever arms, reducing 
height of structure, fewer parts to give trouble and needing repair. 


Gray Systems of Well Control are coordinated methods, provid- 
ing the highest degree of control and operating efficiency for per- 
forming the entire sequence of operations from drilling through 
producing the well. There is no gap in control when you use Gray 
Systems of Well Control. 


Simplicity is the first requisite of well control. Apply this yardstick 
to any system of well control! 


TOOL Co : 
HOUSTON : 


Export Representative: GUY £. DANIELS, 30 Rockefeller Plaza, New York City 
Rocky Mountain Representative: Carl Moulden, 3295 McKenley, Casper, Wycming 
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Complete Well Head Assembly Mexico Representative: W. Y. DeMouche, Paris 12, Mexico City, D. F. 


Equipped with Composite Manifold, 
Valve Removal, Installation and Removal 











Casing Head Drilling Running Casing Casing Landed Drilling Control Drilling-in and Tubing Control Manifold 
Attached Equipment Running Tubing Landed Equipment Attached 
Removed Removed 
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| Picture 
Story 
Se 
‘Tue measuring of liquid content 
produced from condensate wells is be- 


coming more and more an exact sci- 
ence as producers strive to incorporate 
refinements in metering techniques. 


The accompanying photographs and 


drawing show a method that is being 


used by The Chicago Corporation in 
the Carthage field. 


rhe Chicago Corporation’s dual 
completion wells in the Carthage, Texas, 
area require quarterly tests. Originally 
the tests were taken by inserting a sam- 
pling stinger in an overhead loop bolted 
to studs on the flow line. Tests on casing 
and tubing flow required a separate 
stabilization period for each run. 


Realizing these disadvantages, com- 
pany engineers sct about to develop a 
type of christmas tree and system of 
fiow lines that would simplify the en- 
tire procedure. Principal feature of the 
new installation is the test loop placed 
in an inverted position and buried in 
the ground. The lower part is set in con- 
crete to eliminate all possible vibration 
from flow. This places the entrance 
valves at less than waist height and sim- 
plifies inserting the 4-ft. stinger with its 
lubricator. Another feature is the simul- 
taneous sampling of both tubing and 
casing flows after one stabilizing period 
by means of the test loop in each flow 
line immediately after the gas measur- 
ing run and before the two streams 
merge into the field gathering line. 
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Simplified christmas tree and testing section. 


condensate wells 


By WILLIAM J. DAVIS 
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This compact portable welding unit is powered by a Chrysler 
Ind. 7 engine which operates the vehicle or generator as desired. 


Chrysler Industrial Engines Power 
a Wide Variety of Applications 


Chrysler Industrial engines are chosen by many manu- 
facturers of powered indusirial equipment because they 
combine high compression flexible horsepower with 
compactness and low weight. 


These outstanding qualities broaden the range of power 
uses of Chrysler Industrial engines as indicated by the 
list shown at the right. 


Chrysler Industrial engines are ‘“Pedigreed” horsepower. 
For more than 13 years they have delivered economical 
and dependable performance—out in the field where 
class tells. 


If you have a power problem, write to the Chrysler 
Industrial Engine Division or mail the coupon below for 
the new Chrysler Industrial Engine catalog. 


CHRYSLER 


INDUSTRIAL ENGINES 


{ ks. 
/ J ( . 4 


Aorncpowen a Pedign 
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Some Applications of 
Chrysler Industrial Power: 


Arc Welders 
Air Compressors 
Booster Pumps 
Concrete Mixers 
Cranes 

Crane Carriers 
Crane Loaders 
Farm Tractors 
Fire Pumps 
Fuel Oil Pumps 
Gang Mowers 
Generator Sets 


Industrial Lift Trucks 
Industrial Pumps 
Industrial Tractors 
Mechanical Shovels 
Motor Coaches 
Portable Sawmills 
Portable Well Drillers 
Road Rollers 
Self-propelled Farm Combines 
Soil Pulverizers 
Street Flushers 
Winches 





Industrial Engine Division, Chrysler Corp. | 


12203 East Jefferson, Detroit 31, Michigan | 


Please send the Chrysler Industrial Engine Catalog. 4 





















——— 








~ 


=. 








THERMOMETER weLD>\_ 





VALVE FOR PRESSURE GAGE 











Oe 























EXPANSION LOOP 2"PIPE 




















DEVELOPED LENGTH APPROX. 30 FT. 





CI th iy 























Drawing shows thermometer wells 
and pressure gauge connections at end 
of gas measuring run and before sam- 
ple is taken by stinger. Depth of loop 
is determined by length of stinger with 
ample allowance for straight run be- 
tween tip and curved section of loop. 
Right angle adjustable chokes on each 
stream are joined by a tee downstream 
that feeds both streams into the gath- 
ering line. 


When wells were first put on produe- 
tion testing was done by means of bolt- 
ing a test loop to the two stubs on the 
gathering line. The entrance valve for 
the stinger was high above the head of 
a normal sized man and vibration was a 
constant problem that tended to reduce 
the accuracy of the test. 


The 6000-Ib. test christmas tree has 
been streamlined in appearance and 
operation and pipe bends have been re- 
duced to a minimum with the use of 
right angle chokes on the tree. These 
chokes reduce the well pressure slightly 
before measurement. Pressures from 
the lower Pettit lime average 2689 Ib. 
per sq. in. and from the upper Pettit 
approximately 2550 Ib. per sq. in. Not 
shown is the concrete block anchoring 
the gathering line from expansion 
movement that would tend to move the 
test loop from its vertical - 7 
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If you 
use 

couplings, 
this hook 


Here’s a book prepared by engineers for engineers, 






BL Eee, 
~~ with a minimum of words and a maximum of facts. 
i meget Condenses between two covers complete technical data 


Aas 
ar] 
ae ae terry 


on Fast’s Self-aligning Couplings: theory, design, prin- 


ciples of lubrication, types, complete dimensional informa- 





a vy tion, how to figure size, how to order, and iretructions 
for installation and operation. This book will help you solve 


“ROCKING 
BEARING 


= mEFSEN 


OIL LINE 





your coupling problems... for good. Ask for a complimentary 





copy. Bartlett Hayward Division, Koppers Company, Inc., 
Baltimore 3, Maryland. 







Here you see the fea~ 
tures that give Fast’s , sole. 

tures that give Fats FAST’S :. | COUPLINGS 
markable dependabil- SAFEGUARD YOUR POWER TRANSMISSION 

ity. All parts are pro- 
tected from wear by a 
positive film of oil. Oil Lge is guarded by 
rocking bearings, located in the one position 
where they maintain a positive metal-to-metal 
seal, There are no perishable parts in “‘Fast’s.”’ 






FLOATING 


wd KOPPERS Oduye, 
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View, looking for- 
ward, shows elec- 
tronic units for 
magnetic detector, 
with ‘‘bird’’ or 
streamline hous- 
ing of detector 
stowed below in 
the bomb bay. 


Airborne magnetometer 


By JAMES R. BALSLEY, JR., Geological Survey 


United States Department of the Interior 


PART 2—Conclusion 


Mi, rHop. Given the airborne magne- 
tometer, the problem before the geophys- 
icist is how to use it most profitably. His 
ultimate goal is usually an accurate 
magnetic-contour map plotted on a plane 
surface in space. To arrive at this goal 
he must: (1) plan his traverses so that 


he makes most efficient use’of the air- 
borne equipment; (2) keep all flights 


a plane that has a constant average 
height above ground; (3) keep an accu- 
rate location of the plane so that the mag- 
netic values may be plotted in their true 
positions; (4) eliminate unwanted ef- 
fects due to the magnetic diurnal varia- 


tion and drift within the instrument; (5) 
plot the magnetic information in a form 


104 


that can be easily used to make the mag- 
netic contour map. 

Flight pattern. Generally the most effi- 
cient pattern is a series of parallel tra- 
verses flown at right angles to the geo- 
logic grain. The spacing of these tra- 
verses depends upon the size of anom- 
alies expected and is chosen so that each 
anomaly is crossed by at least two lines. 
It is generally impracticable to space 
lines closer than a quarter of a mile. The 
flights are made at any elevation and the 
pilot maintains average constant eleva- 
tion above ground so that the measure- 
ments are made on a plane surface that 
is either horizontal or tilted to conform 
to the average slope of the terrain. Al- 
though the greatest magnetic detail can 
be obtained by low flights, experience 
has shown that flights at about 1000 ft. 
are most profitable due to the increased 


ease and safety of flying and to the in- 
creased forward visibility. It is now gen- 
eral practice to make a complete survey 
at this level and then return to interest- 
ing areas for flights at higher and lower 
elevations that are chosen to give the 
most useful information. The traverses 
can be of any length, but experience has 
shown that lines of 25 to 50 miles are best 
because they are least fatiguing to the 
pilot. Moreover, since they are completed 
in 10 to 20 min., very little, if any, error 
is introduced into the magnetic , profiles 
by reason of instrument drift and diurnal 
variation. 

Location. The pilot is directed by an 
observer who has a series of high-altitude 
photographs or a map on which the 
flight pattern has been plotted. As the 
plane passes over identifiable landmarks 
the observer depresses the key, which 
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0-C-T Makes Everything for Christmas Trees 


Pictured above is an all-OCT Christmas tree: Valves, fittings, 
chokes and well heads are all designed, engineered and man- 
ufactured by Oil Center. This offers a complete well head hook 
up which carries with it uniform metallurgical standards, pre- 
cision manufacture, careful inspection and thorough testing. 


These qualities are controlled under one roof. There is no 
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surer method of eliminating inferior components from your 
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Christmas tree manifold. 
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Navy PBY (5A), the type of airplane used in the survey 
of Naval Petroleum Reserve No. 4 in Alaska. The hous- 
ing protruding aft contains the magnetic detector. 








Prepared by Geological Sur- 
vey, U. S. Department of In- 
terior, from data collected 
jointly by the Geological 





PLATE 2—Preliminary Map No. 3 Seale 0.7 in. = 1 mile. 


See July issue, pages 8&1, 84, and 
86 for other maps in Plate 2. 
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operates the coordinating system previ- 
ously described. He also marks on the 
photographs or map the approximate lo- 
cation of this check point and the corre- 
sponding number shown on the electric 
counter. 

The survey data now consists of the 
magnetic record, the height-above- 
ground record, the continuous strip pho- 
tograph of the flight path, and the ob- 
server's flight photographs or map. All 
these are coordinated by the edge marks 
and numbers that were made by the 
observer. 

In the office the continuous strip pho- 
tograph is viewed and the actual flight 
path and actual location of the check 
points plotted on the photographs or 
map. For this work, ordinary high-alti- 
tude photographs or mosaics are desir- 
able, for they permit most accurate plot- 
ting of every foot of the actual flight path. 
When they are used, however, it is still 
necessary to plot the flight path on a map 
to eliminate scale errors in the photo- 
graphs. 

@ Compilation of data. It is now possi- 
ble to relate the check points in their 
true relation on a map to the numbered 
edge marks on the magnetic record chart. 
This chart is not very useful, however, 
in its present form, because it is not in 
rectangular coordinates; the magnetic 
curve is discontinuous where sensitivity 
or base value is changed, and as the 
plane’s ground speed varies with chang- 
ing wind velocity and direction, the dis- 
tance scale on the chart is not constant. 

To solve all these problems simul- 
taneously, a mechanical device was de- 
signed and built by the Naval Ordnance 
Laboratory and U. S. Geological Survey. 
This device transforms the E-A magnetic 
curve to orthogonal coordinates, adjusts 
the vertical or magnetic scale to any de- 
sired value, corrects the discontinuities 
in recording, and corrects the distance 
scale to that of the check points plotted 
on the maps. 

In this way continuous profiles are ob- 
tained that represent the variations in 
the total magnetic field along the flight 
traverses. Although these profiles are 
very useful, in most instances it is neces- 
sary to combine them to form a magnetic- 
contour map. This is done by utilizing a 
series of base lines, which are flown at 
approximately right angles to and near 
the ends of the parallel traverses in areas 
of low magnetic gradient. 

The base lines are flown first in one 
direction and then immediately in the 
other so that any diurnal variation or 
instrument drift is shown by a slight di- 
vergence between the two curves. This 
is apportioned so that the two curves 
coincide, giving a corrected base line that 
shows the true value of the total mag- 
netic intensity above or below an arbi- 
trarily assigned base. 

Thus, knowing the point at which any 
line crosses the base line it is possible to 
assign a corrected value to that point on 
the cross line. Suppose an area is covered 
by a series of E-W. traverses. Two N-S. 
base lines are flown near the ends of the 
E-W. lines and these are connected by an 
E-W. base line. Starting from a base 
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GENERAL MOTORS DETROIT DIESEL ENGINE DIVISION 


SINGLE ENGINES . . Up to 200 #.P. 
DETROIT 23, MICH. @ } MULTIPLE UNITS . . Up to 800 HP, 


GENERAL MOTORS 


GENERAL MOTORS CORPORATION 


DIESEL ENGINE SALES, PETROLEUM INDUSTRY 
1504 PHILTOWER BUILDING, TULSA 3, OKLA. 
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point, preferably the intersection of one 
of the N-S. base lines and the E-W. base 


line, a network of base lines is set up. 
Each of the E-W. lines crosses the N-S. 
base lines and therefore, by the process 
described above, each profile has a cor- 
rected value near each end. Assuming 
that the rates of diurnal variation and 
instrument drift were constant during 
the 10 to 20 min. required to fly the line,, 
these two points determine the datum 
from which all other points on the pro- 
file can be measured. The desired mag- 
netic-contour interval is chosen, and the 
even values for that interval are located 
on the profile and then transferred to the 
map. In this way a contour map is pre- 
pared from a series of profiles in which 
the points are located without interpola- 
tion. These profiles are at right angles to 
the geologic grain so that a minimum 
of interpretation is required to draw con- 


tours between lines. If necessary, a net- 
work may be flown, essentially eliminat- 
ing the need for interpolation. 

@ Advantages and limitations. Speed, 
economy, and ease of operation. The ob- 
vious advantages of the air-magnetom- 
eter are its speed, which is independent 
of the terrain, and the fact that it can be 
used where ground methods are well- 
nigh impracticable, or even impossible. 
Although speeds of up to 450 miles per 
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hour are possible, it is probable that the 
errors of location would increase, and a 
speed of 150 miles an hour seems ade- 
quate for present applications. Experi- 
ence has shown that this speed allows 
100 miles of useful traverse per hour 
after subtracting the time lost in turns, 
establishing base lines, and flights to and 
from the airbase. It has been found that 
between 75 and 100 hours of flying per 
month is a reasonable average, so that 
7500 to 10,000 miles of traverse can be 
flown in that time by a four-man crew. 

Because of its speed, the airborne mag- 
netometer is considerably cheaper to 
operate on a per-mile basis than a similar 
ground survey, although the cost per 
hour is several times greater. During 
May and June, 1945, a four-man crew 
made a survey of 3170 square miles in 
the Adirondacks with flight lines usually 
a quarter-mile apart; a total of 11,300 
miles of traverse. The cost of an equiva- 
lent survey with dip needle would be 17 
times as great as the airborne and would 
have required 27 6-month field seasons 
with a four-man crew; about 80 times the 
time required for the airborne survey. In 
addition, the ground survey would have 
been considerably less detailed and less 
accurate. Although the, airborne cost 
figures are nearly constant, these com- 
parative figures do not always apply, be- 








Instrument installation in U. S. Ge- 
ological Survey plane, looking aft. 
Special modern equipment includes 
a stabilized Sonne strip camera at 


rear; recording RCA radio altimeter, 
upper center; magnetometer controls, re- 
corder, and stamping device in foreground. 


cause the cost of a ground survey varies 
widely with terrain, vegetation, accessi- 
bility, and other factors. The above fig- 
ures, however, should be nearly average 
between best and worst conditions for 
ground work. This discussion deals only 
with the comparative speeds of conduct- 
ing the field work by ground and aerial 
methods. No reliable figures can be given 
for the relative speeds of office compila- 
tion, but it is believed that they are ap- 
proximately equal. 

Quality of results. In general, the re- 
sults of the airborne magnetometer sur- 
vey are considerably better than the re- 
sults obtained by surface reconnaissance, 
for several reasons. In the first place, the 
effects of diurnal variation and instru- 
ment drift are minimized, due to the 
speed of the operation. The only way 
these effects enter is to apply a tilt to the 
magnetic profile, and at no place on the 
profile except where magnetic storm con- 
ditions exist is there any suspicion that a 
magnetic feature is not a real geologic 
anomaly. In other words, improperly 
compensated diurnal effects or instru- 
ment failures or faults cannot create a 
false anomaly. 

Second, because the plane is flown at 
a considerable height the magnetic rec- 
ord is unaffected by rails, pipes, or other 
foreign materials whose effects attenuate 
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entire drill string. It has the multiple job of driving th 

drill string ... of supporting the drill string... and is ds 
bottleneck through which all drill string circul : 
pass. In addition, every time a connection is made, the kelly 
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With today’s full-hole pipe and high 
volume pumps, why choke your entire drill 
string with a kelly having a small bore- 
hole? Compared with square kellys of the 
same relative size, the Hexagon kelly has 
36%* more circulation area... more than 
one-third again as much fluid passage. 


This one feature alone 
will save you thov- 
sands of dollars in in- 
creased drilling effi- 
ciency over the long life 
of a Hexagon kelly! 











Remember—the kelly drives the entire drill 
string. Therefore its ability to transmit 
torque is very important. Because of its 
shape and its greater cross-sectional area, 
the Hexagon kelly is 24%* stronger in 
torque than a square kelly of comparable 
cross-corner dimensions...is better able 
to carry the high torque loads of today’s 
longer strings and high rotational speeds. 





Whereas square kellys are forged to 














shape, the Hexagon kelly is machined to 
shape from solid alloy steel stock. There- 
fore the dimensions of a “Hex” are held 
to much closer tolerances than is possible 
with forging operations. These exception- 
ally accurate dimensions—coupled with 
the unusually true, concentric bore and the 
accurate joint alignment characteristic of 
all Baash-Ross kellys and drill collars— 
result in a highly uniform weight distri- 
bution. This assures a smoother-running, 
better-balanced kelly at all drilling speeds. 
At today’s relatively high 
rotational speed this fea- 
ture has proved particu- 
larly important ...and it 
is a feature that becomes 
even more important as 
drilling speeds increase. 


Greater Re- 


of, sist 
1712 /o Bending 


Think how much time and money are 
wasted on the average drilling rig with 
bent kellys. Not only does the rough, 
jarring rotation of a bent kelly damage 
swivel bearings, table bearings and other 
rig equipment, but the cost and difficulty 
of transporting a kelly into a shop to have 
it straightened further complicates mat- 
ters. Since a Hexagon kelly is 17/2%* 
more resistant to bendigg than is a square 
kelly based on calculations over the 












ee 





weaker axis, you greatly 
minimize the problems 
of bent kellys as soon 
as you switch to “Hex.” 
This one advantage 
alone can mean tremen- 
dous savings during the 
life of a kelly! 


— 
BMEL MELLTS ARENT A% 
MORE RESISTAN! 10 BENDING 





And here’s another vital advantage that 
in itself can mean great savings in inven- 
tory costs as well as vital savings in time 
when emergencies threaten. The Hexagon 
kelly can be used for all drilling opera- 
tions—both for regular drilling and for 
special drilling—without any change 
whatever! 


Not only can you standardize all 
jobs and all rig equipment to one type 
of kelly .. . but when emergencies threat- 
en you can change over from regular to 
pressure drilling hook-up almost instantly 
—a vital advantage that can mean a 
difference between a saved or lost well 
when blowouts occur! 










comparable sizes, ‘‘Hex"’ kellys offer proportionate advantages. 


* These figures are based on the widely-used 514 square kelly with 3” bore vs. the 6” Hexagonal 
kelly with 314” bore. Because it is the maximum dimension that governs the selection of a 
kelly size, the 6” Hexagonal (across-corner dimension 6}2”) is actually #4” smaller in its 
limiting dimension than the 514” square kelly (across-corner dimension 62$”). In other 
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PLATE 3—Preliminary map showing 
total magnetic intensity in part of 
Naval Petroleum Reserve No. 4, Alaska. 





Map compiled by D. L. Rossman, M. E. 
Hill, F. M. Byers, M. S. Walton, Jr., 
J. R. Balsley, and R. Thurmond, 1944. 


Isomagnetic interval 10 gammas. Magnetic datum assumed 1200 gammas 
at intersection of base lines near longitude 153°10' W, latitude 70°24’ N. 


rapidly with distance. At 300 ft. above 
ground small nongeologic anomalies 
cause no signal, and at 1000 ft. only 
large magnetic bodies such as bridges 
affect the record. 

Furthermore, the continuous record 
ensures that no magnetic feature on the 
profile is missed due to improper spac- 
ing of stations. Although the airborne 
work must be considered only as recon- 
naissance in one direction, in the other 
it obtains more information than even 
the most detailed ground survey. The 
advantage of this method in ‘the drawing 
of contour map has been pointed out. 
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Finally, the ability to make measure- 
ments at more than one level permits the 
operators to gather information that will 
yield a more conclusive answer as to the 
source and magnitude of magnetic 
anomalies. « 

Limitations. The airborne magnetom- 
eter will by no means replace the usual 
surface instruments, but will certainly 
serve to delineate areas that deserve in- 
tensive detailed work. Flight lines cannot 
be conveniently spaced closer than one- 
quarter mile and in mayy areas where 
photographs or maps are poor the loca- 
tion of flight lines and check points may 


be in considerable error. The accuracy of 
the results of the airborne magnetometer 
are always limited to the accuracy of the 
surface map. Under most favorable con- 
ditions location is subject to an error of 
+ 50 ft. when flying at 1000 ft. In the 
future, with the aid of the helicopter and 
better radar navigation equipment, this 
performance will undoubtedly be im- 
proved. 

Another limitation is the fact that the 
equipment weighs about 350 lb., requir- 
ing an airplane outside the “light plane” 
class, and for safety, preferably twin- 
engined. A pilot and operating crew of 
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Photo on left shows first 
“PR” semi-trailer built by 
Hobbs. It has been in con- 
tinous use. The trailer was 
orginally delivered to Unit- 
ed Adv. Corp. It was used 
throughost World War Il 
for _— airp'an? parts 

in use by Tex- 











DU ica of Sonica 


TO THE OIL INDUSTRY 


The success of Hobbs Trailers is in keeping 
with the Hobbs slogan “Built on Values— 
Growing on Values.” By virtue of building 
high quality transportation equipment to 
give greater service at lower cost Hobbs 
has grown from a humble beginning in 
1926 to a position of international reputa- 
tion today. In oil fields, in livestock mar- 
kets, on commercial highways, wherever 
motor transportation is serving—there’s a 
HOBBS TRAILER to do the job easier and 


longer and cheaper. 






HOBBS MANUFACTURING CO. 


FORT WORTH ® HOUSTON @¢ SAN ANTONIO 
DALLAS © LUBBOCK 


Hobbs Self-Loading Float—one man and winch can load and unload 
heavy machinery. Hobbs Float lowers into easy grade ramp. Litera- 
ture on request. 
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Winch and cable reel in U. S. Geo- 
logical Survey plane for stream- 
ing and retrieving the “bird” (lower 
left) in which the sensitive mag- 
netic detector is towed at a dis- 
tance from the plane during flight. 


at least two, and preferably three, are 
required. Owing to the high cost of oper- 
ation on the per man-hour basis, at least 
one competent geophysicist should be a 
member of the flight crew so that none of 
the flight time is wasted. 

The high overhead and capital expen- 
diture are also a serious limitation, for 
they restrict the use of the equipment to 
continued large-scale operations. The use 
of the airborne magnetometer is highly 
efficient on this basis only. The small 
operator or prospector can hardly afford 
to utilize it except through contract ar- 
rangement. Small areas can, of course, 
be flown, but only in conjunction with 
other work, unless expense is no object. 


Publications of Aeromagnetic Surveys 


Hawkes, H. E., Jr., Dempsey, W. J., Jr., Hill, 
M. E., and Meuschke, J. L., Aeromagnetic map 
showing total magnetic intensity 1000 ft. above 
the surface of a part of the Oswegatchie Quad- 
rangle, St. Lawrence County, New York; U. S. 
Geological Survey, Geophysical Investigations, 
Preliminary Map No. 1, 40 cents, 1946. 

Hawkes, H. E., Jr., Dempsey, W. J., Jr., Hill, 
M. E., and Meuschke, J. L., Aeromagnetic sur- 
vey at three levels over Benson Mines, St. 
Lawrence County, New York; U. S. Geological 
Survey, Geophysical Investigations, Preliminary 
Map No. 2, 35 cents, 1946. 

Balsley, J. R. and others, Magnetic map of 
Worcester County and part of Wicomico County, 
Maryland; U. S. Geological Survey, Oil and Gas 
—_—, Preliminary Map 46, 8 cents, 
1946. 








UP—WAY UP—Go the rentals of 
SPERRY-SUN'S 
E-C Inclinometer 


Che realization of the ease of operation, fact- 
finding rapidity, accuracy and low rental cost 
of the E-C Inclinometer has increased its use 
to an amazing extent. Today it stands the 
leading instrument for determining the course 


of a bore hole. 


This popularity is justified. The E-C gives the 
operator a permanent record, in less time, at 
less trouble, at less expense than any_ other 
Inclinometer we know of. 


SPERRY-SUN WELL SURVEYING CO. 


Offices: Philadelphia, Pa.; Houston, Corpus Christi, 
Falfurrias, Marshall, Odessa, Texas;Lafayette, La.; Long Beach, 
Bakersfield, Calif.; Oklahoma City, Okla.; Casper, Wyo. 
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Some people doubt that engineers are human. They 
insist on cold facts—-always want proof. 
As any responsible engineer knows, money is as 


important as truth. When you recommend that your 
company buy a certain product, you have spent hours 





investigating—comparing—thinking. 


There is one point we want to make. When you 











JENSE 


Coffeyville, Kansas 








buy pumping units 
be sure to compare 
Jensens with all 
the rest. The data 
is in your Compos- 
ite Catalog — or 
write us for blue- 
prints and specifi- 
cations. 

Jensen Units 
have always been 
sold on cost, engi- 
neering, and de- 
sign merit. We in- 
tend to continue 
this plan. 


BROS. 
MFG. CO. 





Export Office: 50 CHURCH ST. 
NEW YORK, N. Y. 
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HERE’S WHAT USERS TELL US ABOUT 






THE TYPE “S” TUBING JOINT 






















“This joint makes up quicker. One spin of the rope and one 
jerk of the tongs is enough. Also, because it has a smaller 
O.D. than an A.P.I. coupling, it runs in or out of the hole 
faster and easier, with less wear on packers.” 





“It is easier to swab or set packers in tubing with the Type 
‘S’ joint because of its streamlined interior. There is no 
gap at the joint to ruin the seal if a packing rubber sets 
at that spot.” 


“Our engineering department's report states that the two- 
step square thread of this tubing joint is stronger than 
regular joints, and that the double seal (inside taper and 
outer shoulder) makes the joint really gas and fluid-tight. 
Too, they like the idea of a tubing joint machined to exact 
dimensions inside and outside.” 


“We use Hydril tubing with the Type ‘S’ joint because it 
gives us freedom from corrosion troubles. Formerly, we 
had to replace A.P.I. tubing in some wells in less than 
6 months: Hydril tubing has been in constant service in 
the same wells for more than a year without any signs 
of serious corrosion.” 





“The men on the rig like this joint.” 





) 
y 


HYDRIL COMPANY - 714 W. OLYMPIC BOULEVARD, LOS ANGELES 
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Selection and application 
of refinery instruments 


@ Preface. Instrumentation has be- 
come an important part of refinery equip- 
ment as is evidenced by the increase in 
the number of types of instruments in- 

stalled and by the 
| EXCLUSIVE number of men re- 

quired properly to 
staff an instrument department. The in- 
creases in the quantities and types of in- 
struments also increases the problems 
of installation, repair and maintenance, 
and makes imperative the maintenance 
of accurate records and files on general 
instrumentation data. 

In order to have a standard by which 

to guide our combined efforts in the same 
direction, the following “Maintenance 
Manual” has been established, and so 
is to be followed by all instrument men 
insofar as possible. 
@ Number assignment. Each instru- 
ment installation is assigned a V. P. 
(plant identification) number, when re- 
ceived from the manufacturer. For in- 
stallations composed of more than one 
instrument, a letter is designated in or- 
der to distinguish one type of equipment 
from another. The following code is used 
as a standard (using V.P. 100 as an ex- 
ample) : 

V.P. 100 —principal piece of equip- 


ment. 
V.P. 100A—diaphragm motor valve. 
V.P. 100B—manometer (if separate). 
V.P. 100C—miscellaneous additional 
equipment. 


@ Card file. At the same time the V.P. 
numbers are assigned, an individual card 
is issued for each unit of the installation. 
Therefore, a new installation consisting 
of an electric type recording flow con- 
troller, an indicator, a meter body, and 
a 2-in. diaphragm motor valve is set up 
in the following order: 

One card for V.P. 100—electric type 
recording flow controller. 

One card for V.P. 100A—2-in. valve. 

One card for V.P. 100B—meter body 
or transmitter. 

One card for V.P. 100C—indicator. 

Data on the card is as follows: 











Date — Sia 
D No. = ee 
Mfgr = “Seen 
ae. Re 
Range ee = 
Control Valve Size __. 

Service eer 

Remarks wi 

Location 





Changes in equipment are noted and 
recorded. The transfer of a component 
part of equipment on a unit is shown on 
the card under service and remarks. For 

*Alfred Krieg is supervisor of Instrument De 


partment at Socony-Vacuum’s P . New 
Jersey, refinery. 
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PART 8—Conclusion. 


Instrument Maintenance 


example, a recording flow controller, 
V.P. 100, with a manometer, V.P. 103B, 
operates the valve, V.P. 106A. The re- 
corder file card should read, “Used in 
conjunction with V.P. 106A and V.P. 
103B”; the manome- 
ter file card should 
read, “Used in con- 
junction with V.P. 
100 and V.P. 106A”; 
and the valve file 
-. card should read, 
“Used in conjunc- 
tion with V.P. 100 
and V.P. 103B.” 
These cards are 
| filed according to 
area and numerical- 
Alfred Krieg ly by V.P. and are 
available for general information. Cards 
are also cross indexed. 
@ Master folder file. For each piece of 
equipment, that is, controller, tempera- 
ture recorder, valve, pilot mechanism, 
impulsator, etc., there is a folder con- 
taining all the available information, 
such as design, service, changes in de- 
sign, maintenance record, changes in lo- 
cation, etc., regarding the piece of equip- 
ment. These folders are filed primarily 
according to area and then according to 
the type of instrument. For example, a 
file drawer will contain all Houdry in- 
struments, and in this file drawer, the 
equipment records will be separated into 
groups such as liquid level temperature, 
flow, pressure, and miscellaneous. When 
a piece of equipment is transferred from 
one area to another, the folder will be 
transferred from the original drawer to 
the drawer containing the new area file. 
Folders are marked with V.P. number 
and type of instrument. The service also 
appears on the tab of the folder in pencil, 
so that it may be changed according to 
service changes. When there are several 
pieces of equipment, such as recording 
flow controller, valve, and manometer. 
all having the same V.P. number and 
operating together, there is one master 
folder that contains the information for 
this equipment. When the equipment of 
one V.P. number operates with equip- 
ment having a different V.P. number, 
each piece of the equipment has a sep- 
arate master folder. Each folder then-re- 
fers to the V.P. numbér of the other 
equipment with which it operates, and 





P 740. 


By ALFRED KRIEG* 
Socony-Vacuum 
Oil Company, Inc. 


these cards are filed together behind the 
folder for the principal piece of equip- 
ment. 

@ Flow meter folder file. In order to 
have a file for quick reference and gen- 
eral use, there is available a binder that 
contains a calculation sheet for each flow 
meter, giving the V.P. number, loca- 
tion, service, design data, and orifice cal- 
culation. These calculation sheets are 
grouped according to area or applica- 
tion, as the need requires, that is, all 
flow meters at the Houdry unit are group- 
ed, except those for utilities, such as 
steam and gas distribution. Duplicate 
copies of these calculation sheets are 
maintained in the master folder file. 

@ Maintenance schedules. All instru- 
ments are coded for the type of mainte- 
nance required and the frequency of in- 
spection. This coding refers to standard 
maintenance requirements, which have 
been compiled and simplified, as a guide 
for the men responsible for the equip- 
ment in the various units. The instru- 
ment men should remember that this 
maintenance standard is the minimum 
amount of work to be completed. Each 
man is also responsible for the continu- 
ous operation of the equipment assigned 
to him and any additional inspections or 
work that may be required in order to 
maintain the equipment in continuous 
service. 

The appearance of instrument panels, 

and all instrument installations in the 
man’s territory or those that may be as- 
signed to him, are his responsibility. If 
work must be done by someone other 
than the man responsible for the in- 
strument, such as repairing motors, cali- 
bration of instruments, etc., written 
notice must be given to the assistant fore- 
man or leader responsible for this type 
of work. This will avoid confusion re- 
garding when and by whom and how the 
work is to be completed. 
@ Maintenance records. Each instru- 
ment man is provided with a sheet con- 
taining a list of instruments in the area 
for which he is responsible. This list is 
arranged in columns showing the V.P. 
numbers, description, and application of 
the instruments. Corresponding sheets 
are filed in the instrument department, 
showing V.P. number, description, ap- 
plication, code number, and date when 
inspections are to be made. From these 
records, a weekly check-up on each man’s 
work can be made. 

A list of instruments that are to be 
inspected is supplied to the men each 
week. This list contains the scheduled 
maintenance work to be completed dur- 
ing the week, with a column for check- 
ing off the instrument as the work is 
finished. When the scheduled inspection 
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100-Octane gasoline... its cracking, refining, blend- pany produced over 242 million barrels of blended 


ing, and its performance in the air...is indeed  100-octane gasoline in one complete, self-contained 


magic. And yet, what could be more real? project. In a post-war program, this plant is making 


At Oklahoma’s Ponca City, Continental Oil Com- Conoco’s new N-tane high-octane gasoline. 


page. 





Ingersoll-Rand pumps that handle the cracked unstable gasoline, main 


Among the Ingersoll-Rand machines in this re- 
finery you will find 4-cycle V-angle gas-engine com- 


pressors, and the many types of pumps shown on this 


Ingersoll-Rand pumps, compressors, and turbo- 
blowers serve refineries the world over. New models 


and designs have always kept pace with the exacting 


depropanizer charge and reflux, main and treater debutanizer reflux, and needs of refinery builders and operators. 


regenerating caustic. 
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reveals work that requires repairs or 


replacement of parts, adjustments in 
calibration, etc., it should be reported in 
detail on the sheets under the space for 
“Remarks,” after completing the work. 
Reference should be made to V.P. num- 
bers when reporting any instrument. 
These weekly work schedules are dis- 
tributed on Monday of each week and 
are to be returned at the end of the week. 
signed by the man responsible for hav- 
ing completed the work. 

The detailed description of work per- 
formed on an instrument is copied from 
the weekly report to the maintenance 
records in the department office. The 
permanent records are placed in the 
master folder file and are available for 
reference. 

It is therefore up to the men to see 
that all the important information is in- 
cluded in these weekly reports so that 
the records show a true picture of in- 
strument performance. The weekly work 
schedules are also filed in a binder for 
reference. 


@ Shut down inspection for pressure 
still area. The scheduled maintenance 
program is carried out by the instrument 
mechanics until one of the units is shut 
down. Generally the shift mechanic work- 
ing at the time a unit is shut down per- 
forms the necessary work immediately 
after the shut down, as listed below for 
the particular unit involved. After he 
has completed this shutting down of the 
unit, he again follows the regular main- 
tenance program until the unit is ready 
to be put in service. The instrument me- 
chanic on duty at the time a unit is to 
be put in service performs the work as 
required until the unit is in operation. 
While a unit is shut down, the shut 
down schedule other than the work per- 
formed by the shift instrument mechanic 
is directed and followed up by the as- 
sistant foreman and his assigned lead- 
ers. The schedules that follow are a 
guide to the maintenance required and 
when each job is to be done. These sched- 
ules are based on an estimated numbet 
of shut downs per year. Schedules. are 
provided for fewer shut downs than are 
expected with the idea in mind that if 
all the work is not accomplished in one 
shut down period it can be held over to 
the next. When the last shut down sched- 
le has been completed, the arrangement 
reverts to the initial schedule. The person 
directing these shut down schedules is 
responsible for the arrangements to noti- 
fy the men involved of the instruments 
they are to inspect and what type in- 
spection is required. He is also respon- 
sible for seeing that the work is com- 
pleted and reported when completed. 


@ Inspection maintenance code. Pro- 
cedure for shutting down units by the 
instrument mechanic is as follows: 
(a) Houdrv 
|. Shut off and equalize all gas 
meters. 
Shut off and equalize all oil 
meters. 
}. Close low pressure and high 
pressure valves at orifice on 
salt meters. 


) 
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3. Shut off potentiometers where 
they are not needed. 
5. Shut off indicating tempera- 
ture controllers. 
(b) Thermal 
‘ 1. Shut off and equalize all gas 


meters. 
2. Shut off and equalize all oil 
meters. 


3. Shut off potentiometers where 
they are not needed. 
4. Shut off indicating tempera- 
ture controllers. 
(c) No. 1 gas plant 
. Shut off and equalize all gas 
meters. 
2. Shut off and equalize all oil 
meters. 
Shut off potentiometers where 
where they are not needed. 
4. Shut off indicating tempera- 
ture controllers. 


Metal inspection is made as follows, 
using the Houdry unit schedule as an 
example (schedules for other units are 
similar) : 

The metal inspection schedule is fol- 
lowed only when there is a shut down 
for inspecting the metal of the unit. It 
takes the place of the regular shut down 
inspection schedule that would ordina- 
rily be used at the time of shut down. 
The regular inspection schedule is, there- 
fore, postponed until the next shut down. 


1. Inspect thermocouples and replace 
where necessary. 

(a) All topping heater outlet cou- 
ples on indicating temperature 
controllers and temperature 
recorders. 

(b) All cracking heater outlet cou- 
ples on indicating temperature 
controllers and temperature 
recorders. 

(c) All topping heater bridge wall 
couples. 

(d) All cracking heater bridge 
wall couples. 

(e) All topping heater flue or 
stack couples. 

(f) All cracking heater flue or 
stack couples. 

(g) All couples in thermowells 
that must be removed for 
metal inspection. 

2. Inspect all thermowells either by 
removing from line or vessel in 
which they are situated or by in- 
specting them from within the ves- 
sel. Measurement of wall thickness 
and inspection of well for corro- 
sion and erosion must be made. 
Remove and inspect the following 
flow meter orifice plates: 

(a) Cold salt inlet to CO case No. 

1—V.P. 1580. 
(b) Air to cracking cases—-V.I. 


ad 


ve 


1403. 

(c) Tar separator reflux—V.P. 
1437. 

(d) Air from turbo compressor- 
V.P. 1556. 

(e) Gas from Houdry gas sepa- 


rator—V.P. 1579. 
(f) Vent oil to synthetic crude 
tower—V.P. 3559. 


4. Inspect the ball float mechanism 
inside the following vessels: 
(a) Treated water tank. 
(b) Tar separator. 


Shut down schedule at Houdry Unit 


No. 1: 


1. Remove and replace the following 
thermocouples, discarding all old 
couples: 

(a) All topping heater furnace 
outlet couples on indicating 
temperature controllers and 
temperature recorders. 

(b) All topping heater bridge wall 
couples. 


2. Remove and replace the following 
thermocouples, returning the old 
couples to shop for calibration: 
(a) Internal case couples on CO 

cases. 
(b) Outlet couples on CO cases. 


3. Remove and inspect the following 
thermocouples replacing as re- 
quired: 

(a) Topping heater furnace flue 
or stack couples. 

(b) All thermocouples in vapor 
lines and vessels. 

(c) All thermocouples in water 
lines and vessels. 


4, Remove and inspect the following 
flow plates: 
(a) Air to cracking cases—V.P. 
1403. 
(b) Cold salt inlet to CO case No. 
1—V.P. 1580. 
(c) Reduced crude charge to 
cracking heater—V.P. 1429. 
(d) Synthetic crude tower bottom 
circulating system—V.P. 1440. 
(e) Crude charge to top heater—- 
V.P. 1451. 
(f) Purging steam to cracking 
cases—V.P. 1436. 
5. Inspect the ball float mechanism 
inside the following vessels: 
(a) Treated water tank. 
(b) Tar separator. 
Shut down schedule at Houdry Unit 
Vo. 2: 

1. Remove and replace the following 
thermocouples, returning the old 
ones to shop for calibration: 

(a) Internal case couples—No. 1, 
No. 2, No. 3 cracking cases. 

(b) Outlet couples on No. 1, No. 
2, No. 3 cracking cases. 

2. Remove and inspect the following 
thermocouples, replacing as re- 


quired: 

(a) All thermocouples in salt 
system. 

(b) All thermocouples in oil sys- 
tem. 


3. Remove and inspect the following 

flow meter orifice plates: 

(a) Tar separator reflux — V.P. 
1437. 

(b) Steam to tar separator—V.P. 
1554. 

(c) 165-lb. steam to unit—V.P. 
1581. 

(d) Charge to refractionator — 
V.P. 1586. 

(e) Air to turbo compressor — 


V.P. 1556. 
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YOUR PROBLEM 
— CONSIDER 
CARBON OR 
GRAPHITE 


Unit of Union Carbide and Carbon Corporation 
The words “National” and “Karbate” are registered UCC Division Sales Ofjices: Atlanta, Chicago, Dallas, 


trade-marks of National Carbon Company, Inc. 


/ 
NITRIC -HYOROFLUOORIC 
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«== THIS CARBON TANK LINING 
Feb) eepele) ome) 13-7 Wal Temere) Dol hate) & 


to the corrosive attack of strong nitric- 
hydrofluoric solutions for 13 years? That 
is the record of this “National” carbon brick 
tank lining. 

Yes, carbon has proved itself unmatched 
for lining acid-bearing tanks .and towers. 
Equally useful for building these tanks and 
towers, with or without supporting walls, is 
“Karbate” impervious graphite. 

These two lightweight, inert materials 


THE PETROLEUM ENGINEER, August, 1946 


s 


e@: 
>) 


a 


















are unaffected by hydrochloric, sulphuric, 
lactic, acetic, hydrofluoric acids; by mixed 
acids; and by special caustic vapors and 
other corrosive liquids and gases. Both 
also withstand heat shock. “Karbate” im- 
pervious graphite resists seepage under 
pressure and is mechanically strong. 

Both materials are available in brick and 
blocks, in standard and special shapes. For 
more details on how these materials can be 
useful in your plant, write Dept. PE. 


30 East 42nd Street, New York 17, N. Y. 


Kansas City, New York, Pittsburgh, San Francisco 
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4. Inspect the ball float mechanism 
inside the following vessels: 
(a) Treated water tank. 
(b) Tar separator. 

Shut down schedule at Houdry Unit 
No. 3: 

1. Remove and replace the following 
thermocouples, discarding the old 
couples: 

(a) All cracking heater furnace 
outlet couples on indicating 
temperature controllers and 
temperature recorders. 

(b) All cracking heater bridge 
wall couples. 

Remove and replace the following 

thermocouples returning the old 

couples to shop for calibration: 

(a) Internal case couples—No. 4, 
No. 5, No. 6 cracking cases. 

(b) Outlet couples on No. 4, No. 
5, No. 6 cracking cases. 

’. Remove and inspect the following 

flow meter orifice plates: 

(a) Wet gas to tank—V.P. 1577. 

(b) Distillate fuel oil to storage— 
V.P. 1434. 

(c) Vent oil to synthetic crude 
tower—V.P. 1559. 

(d) Gas out Houdry gas separa- 
tor—V.P. 1579. 

(e) Gas from gas compressor — 
V.P. 1612. 

4. Remove and inspect the following 

thermocouples, replacing as re- 

quired: 

(a) Cracking heater furnace flue 
or stack couples. 

(b) All thermocouples in air lines 
and vessels. 

(c) All thermocouples in steam 
Itnes and vessels. 

Inspect the ball float mechanism 
inside the following vessels: 
(a) Treated water tank. 
(b) Tar separator. 
@ Instrument maintenance code. In 
order to make the instrument mainte- 
nance program as simple as practicable, 
the daily routine inspections of equip- 
ment and the shut down inspections are 
listed separately from the regularly 
scheduled maintenance check up for 
each instrument. 

The code for regularly scheduled 
maintenance work consists of a number 
and a letter. A letter designates the fre- 
quency of inspection required on the in- 
strument involved. The number desig- 
nates the type of inspection and mainte- 
nance required on the instrument. In- 
struments are listed on sheets in groups. 
each group being assigned to an instru- 
ment man. The sheets have columns for 
V.P. numbers, description, code number 
and letter and dates when special infre- 
quent inspections are to be made. 

Letter code: 

A—Daily inspection. 
B—Weekly inspection. 
C—Semi-monthly inspection. 
D—Monthly inspection. 
E—Quarterly inspection. 
F—Semi-annual inspection. 
G—-Annual inspection. 
H—Shut down inspection. 

Number code: 

1— 9 displacement meters. 
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10—19 flow indicators, recorders, 
and controllers. 

20—29 liquid level indicators, re- 
corders, and controllers. 

30—39 pilot mechanisms. 

40—49 pressure indicators, record- 
ers, and controllers. 

50—59 signal devices. 

60—69 temperature indicators, re- 
corders, and controllers. 

70—79 time clocks, master timers, 
etc. 

80—89 valves, diaphragm motor, 
pressure regulators, etc. 

90—99 miscellaneous — COs, pH, 
conductivity, etc. 

Infrequent inspection code: 

a—Check accuracy of measurement. 
b—Clean meter body or manometer 
completely. 
c—Run water column test on meter. 
d—Calibrate instrument. 
e—Check against standard on the 
job. : 
f—Remove motor and send to shop, 
replace with one from shop 
(even years only). 
g—Remove slide wire assembly, 
wash clean, replace with clean 
slide wire oil. 
h—Major check up on clock, bring 
to shop for complete cleaning 
and inspection. 
i—Complete overhaul, replace parts 
as required. 
@ Daily inspection for pressure still 
area. The ensuing schedule is followed 
as a daily inspection of equipment at 
the units listed. No report on this work 
is necessary other than a statement that 
work has been handled. The instrument 
mechanic makes a daily inspection of 
the CO. analyzer. When an inspection 
reveals the need of repairs and mainte- 
nance work to be handled by others, it 
must be reported in the daily report. 
When reporting on any equipment, the 
V.P. number is used as the designation. 

Houdry: 

1. Inspect instruments on panel in 
control room to see that they are inking 
and operating properly. 

2. Inquire of the head operator wheth- 
er all instruments and equipment are 
operating saitsfactorily. 

3. Should any equipment require 
major repairs, report this to the foreman, 
or assistant foreman, or should the 
equipment require lengthy yet not se- 
rious repairs, attempt to postpone the 
work until a complete circuit of the 
units has been made and the importance 
of the jobs determined. 

4. Check the instrument panel in the 
air turbine room and inquire of the op- 
erator regarding performance of the 
instruments. 

5. Check instrument panel in the fur- 
nace control room and inquire of the 
operator regarding the performance of 
the instruments. 

6. The instrument mechanic will 
make a daily check-up of the CO, an- 
alyzer to inspect the water and glycerine 
level, and add as required. Check the 
temperature of the analyzer and adjust 
the control as required. Check over the 
gas sample lines to bé sure sample is 





being received properly. Check over gas 
sample pressure and adjust as required. 
Any work performed on this item is in- 
cluded in the daily report when the work 


has been completed. 


Thermal: 

1. Inspect instruments on panel in 
control room to see that they are inking 
and operating properly. 

2. Inquire of the head operator re- 
garding instrument operation. 

3. Check the-temperature indicators. 

4. Check recording flow meters No. 2 
and No. 4 for zero. 

5. Check furnace outlet controllers 
for zero balance fuel oil control No. 1, 
No. 2, No. 3, No. 4 and No. 5. 

6. Check indicating temperature con- 
trollers No. 1, No. 2, and No. 3 for zero 
balance. 

7. Check instruments in reformer 
pump room. 

No. 1 gas plant: 

1. Inspect instruments on pane] in 
control room to see that they are inking 
and operating properly. 

2. Inquire of the head operator re- 
garding the operation of instrument 
equipment. 

3. Check indicating temperature con- 
trollers No. 1, No. 2, No. 3, and No. 4 
for zero balance. 

4. Check instruments in compressor 
room. 

@ Maintenance and service record for 
use of operators. When an instrument 
has been inspected and found to be off 
calibration, a record of the error, wheth- 
er flow, temperature, pressure or liquid 
level, etc., should be kept in the instru- 
ment mechanics’ record book. The date, 
V.P. number, detail of the amount of 
error found, and whether it has been cor- 
rected, must be recorded on the sheets 
provided. These sheets are available to 
the operators in order to determine in- 
strument accuracy. All information re- 
corded on these sheets must also be in- 
cluded in the weekly shift report. The 
record is then transcribed to the perma- 
nent record in the master folder file. 

@ Instrument maintenance code. 
Numbers 1-9—displacement meters: 

1. General inspection and overhaul 
either on the job or in the shop an- 
nually. 

Numbers 10-19—flow indicators, re- 
corders, and controllers: 

10. Blow down lines, clean and oil 
external clock gears (electric or mechan- 
ical) with high grade clock oil (do not 
use machine oil). Clean with oil internal 
mechanism of meter case. Clean meter 
body, manometer, etc., completely every 
quarter and run water column test on 
meter semi-annually. Inspect orifice 
plate on shut downs. 

11. Same as 10 except clean meter 
body, manometer semi-annually. 

12. Same as 10 with additional main- 
tenance for controller mechanism. Drain 
and blow out air filter, clean and oil con- 
troller mechanism. 

13. Same as 11 with additional] main- 
tenance for controller mechanism. Drain 
and blow out air filter and lines, clean 
and oil controller mechanism. 

Numbers 20-29—liquid level indica- 
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tor, recorders and controllers—differen- 
tial type: 

20. Blow down line, clean and oil ex- 
ternal clock gears (electric or mechani- 
cal) with high grade clock oil (do not 
use machine oil). Clean meter body, 
manometer, etc., completely. Clean and 
oil internal mechanism of meter case. 

21. Flange type—lubricate packing. 
Check packing gland for leaks, tighten 
gland if necessary, or add ring of pack- 
ing. Drain and blow out air filter or air 
lines. Clean and oil pilot mechanism. 

22. Melon type—same as 21, except 
drain and flush melon on shut downs. 

Numbers 30-39—pilot mechanisms: 


30. Check over and generally clean. 
Lubricate and adjust where necessary. 

Numbers 40-49—pressure indicators, 
recorders, and controllers: 

40. Check for zero. Remove chart 
plate and inspect mechanism. Clean and 
lubricate mechanism. Calibrate annually 
with a standard. 

41. Drain and blow out air filter and 
lines. Clean and oil internal clock gears 
(electrical or mechanical) with a high 
grade clock oil (do not use machine oil) . 
Blow down pressure line when controller 
is out of service. Calibrate annually, if 
possible, with a standard. 

Numbers 50-59—signal devices: 

50. Electrical — check wiring and 
electrical parts. Have electricians make 
an inspection. 













“ARMSTRONG 
BROS."' Pipe Dies 
and Chasers are 

— machined from 
special alloy steel, are heat-treated and oil-tem- 
pered. Cutting teeth are ‘‘backed-oft'’ with ground 
pointed—cut faster, cut easier, cut smooth, tight- 
fitting threads. They come in ‘'Solid,'’ ‘‘Adjustable’’ 
and ‘‘Receding’’ types to fit all standard make stocks 
ond threaders. Standardize on ‘‘ARMSTONG BROS."’ 
Dies and Chasers for better thread-cutting. 


ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People" 
331 N. Francisce Ave., Chicago 12, U.S.A. 


Eastern Whse.and Sales: 199 Lafayette 
Street, New York 12, N. Y. 
Pacific Whse. and Sales Office: 
1275 Mission Street, San Francisco 

3, California : 











51. Pneumatic — check operation, 
check air tubing, valves, and fittings, 
etc. 


Numbers 60-69—temperature indica- 
tors, recorders, and controllers: 


60. Pressure - actuated system type 
temperature indicator—check against a 
standard on the job. 


61. Capillary tube type temperature 
recorder—check against a standard on 
the job, clean and oil external clock 
gears with a high grade clock oil (do 
not use machine oil) , remove chart plate, 
check and clean internal mechanism. 


62. Capillary tube type temperature 
controller—check against a standard on 
the job, clean and oil external clock 
gears (electrical or mechanical) with a 
high grade clock oil (do not use ma- 
chine oil). Clean and oil internal me- 
chanism of case, drain and blow out air 
filter and lines. Clean and oil controller 
mechanism. 


63. Thermo-electric system type tem- 
perature indicator—check for zero, clean 
all mechanism, calibrate against a stand- 
ard annually. Advise leader of poteniom- 
eter division when this calibration is to 
be made. 

64. Potentiometer type — check bat- 
tery rheostat and replace battery as re- 
quired. Clean slide wire, check galvano- 
meter for zero. Adjust as required. 
Check over all mechanical mechanism, 
including cork clutch, fibre buttons, gal- 
vanometer pointer, etc. Clean and oil all 
moving parts and replace as required. 
Attention should be given to lubrication 
of contact surfaces on selecto switches 
when inspecting contacts. The following 
is required as an annual maintenance 
program. Complete check-up and over- 
hauling of motor, removing the motor 
and sending to shop, replacing with an- 
other motor from the shop. Check the 
calibration of the instrument against a 
standard. Advise the leader of the poten- 
tiometer division when the claibration 
should be made. 

65. Check the mechanical balance of 
the galvanometer. Check the instrument 
for zero, inspect, clean, and oil the me- 
chanism, including the switch contacts. 
Semi-annually remove the slide wire as- 
sembly, wash, clean, and replace the 
slide wire oil. The following is required 
as an annual maintenance program: (1) 
Complete check up and overhaul of mo- 
tor, (2) remove motor and send it to the 
shop, replacing it with one from the 
shop, (3) check calibration of the instru- 
ment against a standard, and (4) advise 
the leader of the potentiometer division 
when the calibration is to be made. 

Numbers 70-79—time clock, master 
timers, etc.: 

70. Check against the standard at the 
power house. Examine the springs rib- 
bon guard, ribbon, rubber hammer, and 
set screws. Replace these items as re- 
quired. Inspect and clean case. Ring out 
on a card to test the printing and the 
time printed against the time on clock. 
Lubricate the mechanism as required. 
Major check up to be made monthly. 
Bring the clock into the shop for com- 
plete overhaul and test. 





71. Same as 70 except major check 
up to be made quarterly. 

72. Same as 70 except major check 
up to be made semi-annually. 

73. Master timers, laboratory—check 
over and lubricate. Repair and replace 
parts as required. Complete overhaul to 
be made quarterly. 

Numbers 80-89 — valves, diaphragm 
motor, pressure regulators, etc.: 

80. Lubricate the packing. Check the 
packing for leaks, tighten gland if nec- 
essary or add a ring of packing if re- 
quired. Do not remove old packing, ex- 
cept on a complete overhaul of the valve 
in the shop. Replace the diaphragm only 
when existing one fails or on overhaul. 

81. Same as 80, also complete inspec- 
tion of all operating parts and mechan- 
ism, pilots, etc., to be made every six 
months. Replace parts as required. 

Numbers 90-99—miscellaneous: 

90. CO. cells — daily inspection for 
water and glycerine level. Add as re- 
quired. Check temperature of the cell 
and adjust the control as required. 
Check over gas sample lines to be sure 
sample is being received properly. Check 
gas sample flow and adjust the pressure 
as required. Weekly check up for change 
of material in secondary filter. Quarterly 
check up for the complete inspection 
and cleaning of gas cell glass tubing. 
chambers, rubber connections, and 
beads in mist trap, etc. Check for zero 
e.m.f., zero percentage COs, and cali- 
brate against the standard gas sample. 
CO, recorder same as 64. 

91. pH cells—daily inspection of the 
KC] reservoir and add KC] as required. 
Check the rate of flow of fluid sample 
through cell and adjust as required. 
Weekly inspection—take a sample of 
fluid to the power house test laboratory 
and check the pH reading against a 
standard. Periodically check the electri- 
cal balance of the instrument, check B 
battery, voltage, and replace if neces- 
sary. pH recorder same as 64. 

92. Check over mechanism. Clean 
and oil as required, replace parts if nec- 
essary. 


@ Acknowledgment. The instruments 
discussed in this series of articles are 
manufactured by widely known compa- 
nies who supply all types of instrument 
equipment to the petroleum industry. 

In concluding this series, the writer 
wishes to express his appreciation, to the 
instrument and equipment manufactur- 
ers who have so freely permitted the use 
of their data and literature. 

The writer gratefully acknowledges 
the assistance and cooperation of D. L. 
Hooker, manager of eastern refineries, 
Socony-Vacuum Oil Company, Inc., Dr. 
J. B. Rather, technical advisor to the 
manufacturing committee, Socony - Va- 
cuum Oil Company, Inc., and H. W. 
Sheldon, general manager of the Pauls- 
boro Refinery, Socony-Vacuum Oil Com- 
pany, Inc., and personnel of the instru- 
ment department and the refinery oper- 
ating staff in the preparation of this 
material. 
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Rating 200 brake horsepower per cylinder, the Clark “Big Angle” unit is the most 
powerful right-angle gas-engine-driven compressor ever built. It fulfills the industry’s 
demand for greater power in less space and at lower over-all cost. 


The extraordinary simplicity and accessibility of this unit result in most econom- 
ical operation. Ease and speed of maintenance operations, users state, are “simply 
phenomenal”. Vibration is at a minimum. 
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Multiple record printing 
principles and design 


By A. H. JORDAN and CHARLES A. VOGELSANG, Engineers, Brown Instrument Company 





Description is confined 
to cyclic and synchro 
printing and does not 
give full instructions 
on recorder selection. 











Ml uuiete recorders are ideally suited 
to meet the demands of many industrial 
and laboratory measurements. This is 
particularly true in those cases where 
it is desirable to make comparisons be- 
tween the records of ‘related variables. 
(See Fig. 1). 

Several major factors must be consid- 
ered in designing and, subsequently, in 
selecting the proper multiple recorder 
for each industrial and laboratory meas- 
urement problem. The rapidity with 
which variables will change will often 
determine how close the individual 
points on the record of each variable 
must be. It will also determine how often 
the printing of each variable must occur 
to follow properly the character of 
changes taking place in the variable. 

The spacing between the record of 


FIG. 1. Multiple recording strip chart 
Electronik potentiometer. 
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the individual variables on the chart will 
affect the choice of the range of the in- 
strument and also the type of the print- 
ing. 

As an example, it is often an advan- 
tage to record on one chart the tempera- 
ture of the total charge to a multi-pass 
furnace, the temperatures in each fur- 
nace pass and the temperatures of the 
stack gases. 

In the case of chemical laboratory 
work it may be desirable to record on 
one chart the pH readings of solutions 
in several tanks or vats employed for a 
research project. 

In addition to centralizing correlated 
data on a single chart, multiple record- 
ing offers other advantages, including a 
reduction in costs and also space ordi- 
narily required where several single- 
point instruments would be used to 
measure and record a group of related 
variables. When critical or very rapidly 
changing variables are concerned a 
single point instrument, which will con- 
tinuously make a record of only one 
variable, will be the logical instrument 
for the problem or task. 

@ Principles of multiple printing. In 
the majority of applications to which 
multiple printing is suited, the measured 
variables change reasonable slowly so 


that a record of each variable, made 
once every 3 min. with a standard speed 
six-record instrument, is considered sat- 
isfactory. Nothing is ordinarily gained 
by employing a high speed instrument 
to make several records each minute, for 
high speed operation increases the ele- 
ment of instrument wear and unneces- 
sarily consumes the chart, with conse- 
quent waste of both paper and chart 
filing space. 
For average applications an instru- 
ment equipped with cyclic or fixed cycle 
printing meets most requirements. A 
standard speed six-record instrument 
employing cyclic printing, with a print 
wheel carriage speed across full scale 
of 24 sec., will print a point on each 
consecutive record once every 30 sec., 
meaning that successive points on any 
given record will be printed once every 
3 min. When variables change some- 
what more rapidly, a fast speed instru- 
ment employing cyclic printing but with 
a print wheel carriage speed across full 
scale of 12 sec., will print points on con- 
secutive records once every 15 sec., so 
that successive points on any given rec- 
ord will be printed once every 114 min. 
In cyclic printing the printing cycle 
must be sufficiently long to permit the 
print wheel carriage to travel complete- 


FIG. 2. End view, partially showing the cycle 


printing mechanism. 
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* This is not the first surprisingly long on- 
stream period which Petreco Desalters have 
helped to lengthen. Petreco Electrical De- 
salters stop salt troubles by eliminating salt. 
For full particulars, have a Petreco engineer 
call on you . .. such consultations are part of 
Petreco Service. 


PETROLEUM RECTIFYING COMPANY 
A division of Petrolite Corporation, Ltd. 
5121 So. Wayside Drive Houston 1, Texas 
648 Edison Building Toledo 4, Ohio 
530 West Sixth Street Los Angeles 14, Calif. 
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The Indiana Farm Bureau Cooperative 
Association, Inc., Refinery operated con- 
tinuously from February 13, 1945, to 
December 14, 1945. All the crude proc- 
essed, 962,610 bbls. of Illinois Basin 


crude, was first desalted 
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Hours on Stream Throughput 
Date (1945) Monthly Cumulative Bbis./Mo. Cumulative 
Feb. 13-28 375 375 49,629 49,629 
March 1-31 744 1119 98,865 148,494 
April 1-30 720 1839 95,830 244,324 
May 1-31 744 2583 98,574 342,898 
June 1-30 720 3303 95,915 438,813 
July 1-31 744 4047 98,349 537,162 
August 1-31 744 4791 96,025 633,187 
Sept. 1-30 720 5511 92,104 725,291 
Oct. 1-31 744 6255 100,002 825,293 
Nov. 1-30 720 6975 95,758 921,051 
Dec. 1-14 325 7300 41,555 962,606 
TOTALS 7300 962,606* 


*The crude charge averaged 75 pounds of salt per thousand barrels. At this rate, 
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ly across scale between the printing of 
points on two consecutive records. This 
is necessary to permit accurate record- 
ing of two variables that may be widely 
spaced or, in an extreme case, where 
the record of one variable may be at the 
low end of the scale while the record 
of the next variable is at the high end 
of the scale. 

It will be noted that this requirement 
of cyclic printing unnecessarily length- 
ens the interval between printing of con- 
secutive records that may be reasonably 
close together yet require a fraction of 
the total printing cycle for the instru- 
ment to reach a new balanced condition. 
This factor is important only to those 
applications where the time required be- 
tween the printing of consecutive records 
is too long for the desired results. 

It is possible to shorten the interval 
between the printing of closely spaced 
records by increasing the speed of the 
print wheel carriage across scale, inas- 
much as the printing cycle is fixed by 
the maximum possible distance between 
records, namely, the time required for 
full scale travel. Increasing the speed of 
the print wheel carriage, however, in- 
creases the speed of other associated 
moving parts in the instrument and un- 
necessarily increases wear. 

To speed up the printing action with- 
out increasing the speed of the print 
wheel carriage, synchro printing is em- 
ployed. 

In synchro printing, action of the 
printing mechanism is synchronized with 
the motion of the print wheel carriage 
so that a point will be printed promptly 
each time the instrument comes into bal- 
ance. It is evident that the more rapidly 
changing variables can be accommodated 
with this method, for no appreciable de- 
lay in printing action occurs once the 
instrument is in balance. This principle, 
originally developed many years ago by 
Brown engineers for use in mechanical 
type potentiometers, is finding equally 
wide usefulness in the modern Elec- 
troniK type potentiometer. 

Synchro printing is available only 
with the fast speed ElectroniK potentio- 
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meter (12 sec. across full scale) and 
with the high speed ElectroniK potentio- 
meter (4% sec. across full scale), for 
the rapid printing action inherent in this 
method is not required in a standard 
speed instrument. 

Fast speed instruments equipped with 
synchro printing have a maximum inter- 
val between the printing of two conse- 
cutive records of 14 sec., which is the ex- 
treme case where the two records are 
separated by full scale width. This inter- 
val is made up of the 12 sec. required for 
the print wheel carriage to travel across 
scale, plus a maximum of 2 sec. for 
printing to occur once balance is 
reached. Where consecutive records are 
not apart by more than 30 per cent of 
full scale, printing will take place once 
every 5 sec. 

High speed instruments that are 

equipped with synchro printing only 
have a maximum interval between two 
consecutive records of 5 sec., which oc- 
curs where the records are separted by 
full scale width. This interval is made 
up of 414 sec., necessary for the print 
wheel carriage to travel across scale, 
plus a maximum of 1% sec. required for 
printing to occur once balance is 
reached. Where consecutive records are 
not apart by more than 15 per cent of full 
scale, printing will take place once every 
second. 
@ Design of printing mechanisms. 
The basic mechanism employed to ob- 
tain cyclic printing, partially illustrated 
in Fig. 2, comprises: (1) A synchronous 
motor drive, (2) a print crank, (3) a 
printing arm, (4) a depressor bar, and 
(5) a print wheel carriage that em- 
bodies the print wheel and the ink pad 
wheel. 

The print crank is driven continuous- 
ly by the synchronous motor through a 
suitable gear train, the time of the print- 
ing cycle being determined by the ratio 
of these gears. The print crafik carries 
a small roller that rides in @ slot pro- 
vided in the printing arm. Rotary motion 
of the print crank is transformed into 
an oscillating motion of the printing 
arm. The print wheel carriage depressor 


PRINT WHEEL CARRIAGE 


IN PRINTING POSITIO 












Aemeie” 





FIG. 4. 


bar is actuated by the printing arm so 
that it moves up and down in a cyclic 
manner. The depressor bar is in the form 
of a channel to accommodate a roller 
on the print wheel carriage so that the 
latter unit, in its motion across scale, 
will always be in contact with the de- 
pressor bar. 

Motion of the depressor bar controls 
the action of the print wheel and the 
switching from one variable to the next. 
In addition to cycling the print wheel 
from its printing position (as shown in 
Fig. 3), to its inking position, (shown 
dotted in Fig. 3) this movement also 
controls the indexing of the print wheel, 
that is, the shifting of the printing char- 
acters or numerals in the proper se- 
quence. 

The slope of the slot in the printing 
arm is designed so that the print wheel 
will be moved comparatively slowly into 
engagement with the chart with suf- 
ficient force to produce pressure print- 
ing rather than hammer printing. Pres- 
sure printing possesses several advan- 
tages over hammer printing, including 
quieter operation and production of less 
wear on moving parts. 

The printing mechanism just de- 
scribed operates continuously on a fixed 
cycle. In synchro printing, the design 
of the mechanism is generally similar in 
that the actions of the print crank, print- 
ing arm, depressor bar, and print wheel 
are identical. The synchro design differs 
in that a clutch is employed to engage 


FIG. 5. 
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FIG. 6. Reading from left to right: (1) Showing projection on following end of 
pawl engaging tongue of detector arm; (2) pawl is being flipped to “release” 
position just after instrument is unbalanced; (3) cam momentarily centering de- 
tector arm during unbalanced condition; (4) showing projection on leading end of 
pawl engaging tongue of detector arm. Pawl being flipped to “pickup” position 
just after instrument is balanced; (5) showing both projections on pawl clearing 
tongue of detector arm. Paw/l is in “pickup” position since instrument is balanced. 


the print crank when the instrument is 
balanced and to disengage the print 
crank when the instrument is unbal- 
anced. Engagement or disengagement of 
the clutch is governed by a feeler or de- 
tector arm that recognizes when there is 
motion or no motion of the print wheel 
carriage, corresponding respectively to 
an out-of-balance or balanced condition. 

The clutch that is interposed between 
the driving gears and the print crank is 
illustrated diagrammatically in Fig. 4 
and essentially comprises (1) a contin- 
uously rotating cam that is directly con- 
nected to the driving gears, (2) two 
pivoted pawls pinned to the side of the 
cam, and (3) a pin on the print crank. 

Each pawl assumes one of two posi- 
tions, namely: (1) A “pickup” position 
(upper pawl in Fig. 4) in which the 
leading edge of the pawl engages the 
pin on the print crank, causing rotation 
of the latter member and thus causing 
printing action to occur, and (2) a “re- 
lease” position (lower pawl in Fig. 4) 
in which the leading edge of the pawl 
clears the print crank pin, causing no 
rotation of the print crank and thus stop- 
ping and printing action. The path of the 
print crank pin is shown by the arrowed 
line and it is clearly seen that in release 
position, the pawl will clear the pin. Two 
pawls are employed so that in one revo- 
lution of the cam there will be two op- 
portunities for a pawl to engage the 
print crank pin. The purpose of this ar- 
rangement is explained later in connec- 
tion with the action of the detector arm. 

Referring to Fig. 4, note that the print 
wheel carriage drive cable rides on a 
cable pulley, on the shaft of which is at- 
tached the detector arm. For a down- 
scale movement of the carriage, the cable 
turns the pulley and the detector arm 
in one direction; for an upscale move- 
ment, the cable turns the pulley and the 
detector arm in the opposite direction. 
The detector arm will assume one of 
three positions, namely: (1) A neutral 


position, when the instrument is in bal- 
ance, or when the arm is momentarily 
centered by a lobe on the rotating cam, 
(2) a downscale unbalance position, 
when the arm is pressed against une side 
of the rotating cam, and (3) an upscale 
unbalanced position, when the arm is 
pressed against the other side of the ro- 
tating cam. Note that a V-shaped groove 
is formed in the detector arm and that 
one side of this groove is extended to 
form a tongue. 

By referring to Fig. 5, it will be seen 
that each pawl is formed with a single 
projection midway between its edges on 
its leading end and with two projections 
adjacent the edges of the pawl on the 
following end. The position of the pawls 
on the rotating cam, whether in a pickup 
or release position, is governed by the 
relation of the tongue on the detector 
arm and the projections on the pawls. 
The relations for various stages of in- 
strument balance and unbalance are 
shown in Fig. 6. 

Two lobes are incorporated on the ro- 
tating cam so that twice during each 
revolution, the neutral detector arm will 
be centered momentarily. Thus, when 
the instrument comes to balance, one of 
the lobes will immediately center the de- 
tector arm and, since there will be no 
tendency during a balanced condition 
for the detector arm to move out of its 
center or neutral position, printing will 
take place almost immediately. By incor- 
porating two pawls on the cam, the de- 
tecting mechanism is in position to feel 
an unbalance in one-half the time that 
would be required if only one lobe and 
one pawl were incorporated on the cam. 

By employing various combinations of 
rotating cam speeds and by varying the 
number of pawls and lobes on the cam, 
many speeds of printing are obtained. 
In practice, however, it has been found 
that no more than a maximum of three 
pawls and three lobes are required. 
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DA Pressure Control *, 
NOTE THE FEATURES 


MERCURY SWITCH 


Hermetically sealed mercury switch is used. 
They cannot be affected by dust, dirt or 
corrosion; nor are they-subject to open arc- 
ing, oxidation, pitting or sticking of contacts, 
all common causes of contact trouble. This 
switch will give better control service and 
longer control life. 


BOURDON TUBE 

(Hidden back of cover) 
The Bourdon tube is the actuating element 
of the control. It is the oldest known, tried 
and proven element, having been used in 
gauges for many years. 
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OUTSIDE ADJUSTMENT 


The outside double adjustment with the 
calibrated dial and pointers is a convenient » .. 
feature, making it very easy to set the re- 
quired operating range, plainly visible on the 
dial. All guesswork is eliminated. 








GLASS FACE 


The glass face on the cover permits seeing 
or the entire operation of the control in plain 
view. One can always tell whether the switch 
circuit is open or closed, a great convenience 
whenever servicing becomes necessary. 
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Consult Mercold on pressure, temperature, 
liquid level or automatic mechanical contro! problems. 


THE MERCOID CORPORATION 
4201 Belmont Avenue 
Chicago 41, Illinois 


THE ASSURANCE 


BUILT IN EVERY 


MERCOID 











CONTROL 
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Other Repeblic Predects inclede Alley Steels—t 


Every length—every foot of Republic Electric 
Weld Casing and Tubing is tough, strong, able 
to stand up under severe external pressures with- 
out collapsing. As a consequence, you can use 
these products with full assurance that they will 
provide dependable service under the most 
difficult conditions. 


And here are the reasons for the uniform strength 
of Republic Electric Weld Casing: Its high physi- 
cal properties are secured by cold working rather 
than from high carbon content. Formed from 





Republic Electric Weld Casing and wegen 
ere mede from fict rolled steel, both sides 
ef which can be inspected. Thus, the sur- 
fece which becomes the inside wall is 
free from hidden defects. 
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flat rolled steel, the top of the plate becomes the 
inside of the pipe. Thus, it can be accurately in- 
spected before fabrication. Republic’s improved 
method of electric welding makes the weld as 
strong as the wall. 


For dependable service, insist on Republic Elec- 
tric Weld Tubing and Casing. Over 130,000,000 
feet of this time-tested product have demonstrat- 
ed their money-saving performance in service. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New York 


REPUBLIC 


LINE PIPE 


NORMALIZED CASING AND TUBING 
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Improvements are needed for 
pumping compressible rotary mud. 


By JOHN M. SHIMER, Mechanical Engineer 


Mlucu effective work in the chemistry 
of drilling mud has been done in recent 
years but little in the design and installa- 
tion of mud pumps to improve pump per- 
formance. The mud 
| EXCLUSIVE | pump is the heart of 
the drilling rig and 
the operator depends upon it for ade- 
quate, dependable, and economical mud 
circulation through the drilling system. 
Modern chemical muds have many char- 
acteristics that differ greatly from the 
“muddy water” of early day rotary drill- 
ing. Probably the most outstanding new 
characteristic, at least as it affects pump 
operation, is that of compressibility. This 
is particularly true of starch muds. 
Rotary mud that has become “fluffy” 
from any of the well-known causes such 
as drilling cement, penetrating gas-bear- 
ing formations, chemical] addjtives, etc., 
is difficult to pump even under the most 
favorable circumstances. Added atten- 
tion to improved mud pump design and 
to the means by which the mud is sup- 
plied to the pumps will pay dividends, 
therefore, by reducing mud-line vibra- 











tion and increasing the quantity and re- 
liability of the mud supply to the hole, 
and by reducing the cost of circulation. 

“Fluffy” muds contain not only liquids 
and clay solids that are essentially non- 
compressible but also contain a quan- 
tity of compressible air or gas that may 
be as great as 25 per cent by volume of 
the mud mixture coming from the hole. 

To circulate these compressible mud 
mixtures efficiently, the pumps should 
have the characteristics of a liquid pump 
and also those of an air or gas compres- 
sor. The former requires relatively large 
port and valve areas to permit reason- 
ably low velocity of the liquid flow, and 
the latter requires a minimum of volumet- 
ric clearance to offset the compressibility 
and re-expansion of the air or gas in the 
pump cylinder. As these two require- 
ments are completely at variance with 
each other, a carefully determined com- 
promise between liquid velocity and 
clearance volume must be incorporated 
in the pump cylinder design to attain the 
best results. The following example will 
assist in showing what takes place in a 


A 30-ft. de-gassing tower 
constructed from 26-in. 
dia. pipe is being used to 
improve mud circulation on 
a drilling well in California. 
An auxiliary mud pump 
forces the mud into the top 
portion of the tower 
through two opposing jets. 
The impinging mud streams 
tend to break air and gas 
bubbles out of the mud. A 
5 to 10-in. vacuum is main- 
tained in the top portion of 
the tower. The de-gasified 
mud passes through the in- 
verted U-tube type connec- 
tion from bottom of tower. 
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pump cylinder when pumping compressi- 
ble mud. 

Volumetric clearance in a pump cylin- 
der is the volume that remains in the 
cylinder at the instant the discharge 
stroke of the piston is completed and 
both suction and discharge valves are 
closed. Consider a cylinder in which the 
displacement is 750 cu. in. per stroke and 
the volumetric clearance is 1875 cu. in. 
(250 per cent clearance). This corre- 
sponds closely to the displacement and 
clearance of a 714-in. bore by 18-in. 
stroke pump. Assume also that the mud 
fluid, at atmospheric pressure, contains 
10 per cent air or gas. This is a measure 
of its compressibility. 

At the beginning of the discharge 
stroke the cylinder contains the mud and 
air or gas that remained in the clearance 
space at the completion of the previous 
discharge stroke plus the volume of mud 
fluid that entered on the suction stroke. 
The air or gas volume, then, is 10 per 
cent of 1875 cu. in., plus 10 per cent of 
750 cu. in., or 262.5 cu. in. of compressi- 
ble air or gas at atmospheric pressure. 


Assume further that the mud line is 
operating at 750 lb. per sq. in. ga. Ac 
cording to Boyle’s Law (pv = PV), the 
volume of the 262.5 cu. in. at atmospheric 
pressure, or 14.7 lb. per sq. in., abs., 
becomes 5.05 cu. in. at 750 lb. per sq. in. 


262.5 X 14.7 
7 J eee 
ga. (V 764.7 


The original total volume of the mixture 
in the cylinder is reduced during the com- 
pression or discharge stroke by 262.5 cu. 
in., minus 5.05 cu. in., or 257.5 cu. in., 
so the net volume tb be discharged by the 
stroke is 750 cu. in. minus 257.5 cu. in., 
or 492.5 cu. in. of the mud mixture. 
This results in a theoretical volumetric 





, or 5.05 cu. in.). 


492.5 
efficiency of 759 or 65.5 per cent. 


The actual volumetric efficiency is some- 
what lower, because of slippage through 
the valves and the small volume of air 
or gas discharged with the mud. Thus it 
is shown that the pump can deliver only 
about two-thirds of its calculated capac- 
ity under the conditions assumed in, the 
example. And, it should be emphasized 
that these conditions are not so severe as 
the conditions sometimes encountered in 
practice. 

If the mud is “lifted” by the pump 
from a pit, the pressure in the cylinder at 
the beginning of the discharge stroke is 
lower than atmosphereic pressure, and 
the 10 per cent, or 262.5 cu. in. com- 
pressible portion, expands accordingly 
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and becomes a greater percentage of the 
total volume in the cylinder. The volumet- 
ric efficiency is thereby reduced even 
further. 

In the design of valves for mud pumps 
it is considered necessary that they have 
a wide seating contact of rubber alone or 
rubber and metal. This makes them con- 
siderably unbalanced between the area 
on the upper side and that on the lower 
side when they are closed. In the case of 
the discharge valves, this unbalanced 
condition means that the pressure within 
the cylinder at the instant the discharge 
valve is forced open is considerably 
higher than the line pressure. Due to the 
sudden equalizing of the pressure at the 
instant the discharge valve opens there 
occurs a phenomenon almost like an ex- 
plosion, when air or gas are present in 
the mud mixture, which results in a pro- 
nounced shock or hammer in the dis- 
charge line. This condition should not be 
confused with the normal changes in 


flow velocity in the discharge line caused 
by the number of discharge pulsations 
from the pump cylinders. No matter how 


many cylinders the pump may have, this 
“explosive” condition causes premature 
mud line failures and is more pro- 


nounced with power pumps than with 
steam pumps. 

Steam pumps, however, appear to fail 
to “fill” under these conditions and 


A low pressure cen- 
trifugal pump op- 
erated by an electric 
motor (under the 
rounded cover) picks 
up the mud from 
storage tanks and 
pumps it to the main 
high pressure mud 
pump (not shown). 


“pound fluid” in the cylinder at the in- 
stant the compressible element reaches 
its minimum volume on the discharge 
stroke and the displacement member 
strikes “solid” fluid. This action also 
causes short-stroking thereby increasing 
the volumetric clearance and decreasing 
the displacement, both of which decrease 
the mud output. 





When the mud is substantially free of 
compressibility almost any pump will 
operate satisfactorily. Various attempts 
at removing gas or air from the mud by 
the use of vacuum type degassers and 
ladders (a series of steps for cooling and 
removing gas) have been tried with little 
success. In these devices the bubbles are 
encouraged to break and thus free the 


Horizontal and vertical schematic draw- 
ings showing the arrangement of the 
low pressure centrifugal pump used in 
a drilling mud system in California. 
Mud ditch and shale shaker are elevated 


above tanks. 
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Every Twin Disc Clutch for oil field service is built to perform 
as an integral part of the machinery in which it is installed. 
For 28 years, the selection of every Twin Disc Clutch has been 
based upon a comparison of specific installation requirements 
with established clutch performance characteristics. That’s 
one reason why your Twin Disc equipped oil field machinery 
can be depended upon for better than average performance 
over a longer period of time. Twin Disc CLUTCH COMPANY, 
Racine, Wisconsin (Hydraulic Division, Rockford, Illinois). 


Hydraulic Reduction Gear 
Torque Converter 


Machine Tool 
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Ease of operation and utmost rug- 
gedness are combined in the Twin 
Disc Model EH Friction Clutch 
(left above). Enclosed design as- 
sures complete protection against 
dust and dirt. Torque capacities 
up to 350 hp per 100 rpm. 


The Twin Disc Model P Air-actu- 
ated Clutch (above) can be used 
wherever the Model EH is em- 
ployed ... provides the additional 
advantages of “‘feather-touch”’ cir 
operation . . . eliminates compli- 
cated linkage systems for remote 
control. 


Tractor Clutch Marine Gear 





SPECIALISTS IN INDUSTRIAL CLUTCHES SINCE 1918 
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mud of its compressibility; however, in 
muds having high gel strength and rapid 
gel set and where the surface tension of 
the liquid is high, resulting in “tough” 
bubble films, these methods have not 
proved successful. Constant and violent 
stirring or “gunning” appears to be the 
only way even to partially release the 
bubbles from and decrease the compres- 
sibility of this type of mud and this is by 
ne means fully effective. Therefore, this 
approach to the problem does not seem 
to provide the solution. 

In addition to being certain that the 
best compromise between fluid velocity 
through the pump cylinder and the vol- 
umetric clearance has been incorporated 
in the pump design, the operator can get 
greatly improved pump operation by pro- 


viding a positive head of liquid to the 
pump suction. This can be accomplished 
to a small degree by using mud tanks on 
top of the ground instead of earthen pits. 
Certain operators now are placing their 
shakers on top of the mud tanks and 
pumping the returns from the well over 
the elevated shakers using a trash-type, 
non-clogging centrifugal pump such as 
is used in mining operations. These 
pumps are inexpensive and their power 
requirements small. Even with this im- 
proved arrangement, however, the maxi- 
mum head possible cannot exceed 6 to 
8 ft., which is not sufficient to take care 
of really “fluffy” mud. 

It is much safer and more economical 
in the long run to install a centrifugal 
pump of the above type between the mud 











MADE IN FOUR-SHEAVE AND 
FIVE-SHEAVE TYPES. SHEAVES 
CAN BE GROOVED FOR ANY SIZE 

WIRE LINE : 


RUGGED 
Service 


The massive and rigid construc- 
tion of the Regan 76” Traveling 
Block combines strength and last- 
ing qualities. Weight in this heavy 
duty construction also gives a free 
running movement in falling with 
no load. The block spools the wire 
easily at the draw works when 
going up light. 


76” type “4B” 
TRAVELING BLOCK 


has the same bearing construction 
as for Regan Crown Blocks—dual 
bearings with integral pins rotat- 
ing with the sheave. 

Precision manufacturing by 
skilled workmen permits inter- 
changeability of all parts. 


Crown and Traveling Blocks for Every Condition 


Write for NEW BULLETIN 


SAN PEDRO 
CALIFORNIA, U. S. A. 


aS 
EXPORT DISTRIBUTOR: 19 Rector Street, New York City, N. Y. Avda Pte. R. 
Saenz Pena 832, Buenos Aires, Argentina. P. O. Box 2125, Houston, Texas 
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tank and the mud pump so that a positive 
head of 20 to 30 lb. gauge pressure may 
be supplied to the main pump. The bene- 
fit to be derived is apparent by referring 
to the example used above. It will be 
seen that by applying a pressure of 30 
lb. to the 262.5 cu. in. of air or gas in the 
mud its volume is reduced to about one- 
third of its original volume and the theo- 
retical volumetric efficiency rises to 89 
per cent. 


vy =e or 86 cu. in. at 30 


lb. per sq. in. ga. 
v= 86 X 44.7 
~ 964.7 
Ib. per sq. in. ga. 
86 — 5.05 = 80.95 cu. in. 
750 — 80.95 = 669.05 cu. in. 


669.05 : . 
9 C= 89 per cent volumetric effi- 


or 5.05 cu. in. at 750 


ciency. 

Much more complete “filling” of the 
cylinder results and, therefore, smoother 
operation. 

Because of its continuous flow charac- 
teristics, the centrifugal pump will oper- 
ate on “fluffy” mud with less suction head 
than a reciprocating pump but it, too, 
must have a positive head especially as 
at times the mud temperature may be 
very high. Therefore the most effective 
arrangement is the use of a mud tank 
about 8 ft. high and connect from the 
bottom of it to the centrifugal booster 
pump. 

The recently developed scientifically 
controlled drilling muds have greatly re- 
duced the drilling hazards of deep wells 
in various types of formations. Anything 
is preferable to stuck drillpipe. As these 
drilling fluids are difficult to pump but 
do such an excellent job of keeping the 
hole in good condition it seems oiily 
natural that the operator should give his 
pump and its installation an opportunity 
to do its best work for him. 

The writer recently installed a cen- 
trifugal booster pump on a 10-cylinder 
high-speed pump on a well in California 
where the temperature of the mud was 
175° F., the weight 105 lb. per cu. ft., 
the funnel viscosity as high as 150 sec., 
and the compressibility very high due to 
the mud being of the starch type. In this 
installation, the centrifugal type booster 
pump supplying a pressure of 50 to 60 
lb. per sq. in. ga. against the suction of 
the main pump resulted in an actually 
measured volumetric efficiency of above 
90 per cent at 2000 lb. per sq. in. ga. mud 
line pressure and with the pump operat- 
ing at 270 r.p.m. Still further improved 
results would have been possible, in- 
cluding a lower pressure on the suction 
of the main pump, if the pump cylinders 
in this case had been designed according 
to the best compromise between liquid 
velocity and volumetric clearance. 

A centrifugal booster pump is much 
to be preferred to a reciprocating low 
pressure pump for this service. The char- 
acteristics of the former are ideal for 
varying capacities and there are no valves 
in the pump to permit dangerously high 
suction pressures that might be caused 
by a back-flow through the valves of the 
main pump should these fail. - yw 
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"TG" MOLDED 


FRICTION MATERIALS 


gor all types of - 
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Thermoid engineers have developed a complete line of 
braking materials to meet the special requirements of 
every kind of brake drum, every type of application. 
Thermoid-Grizzly friction materials include full molded 
blocks, woven blocks—metallic and non-metallic—counter- 


"Tx" 
sunk and drilled. Woven material is also available in roll lots. Non-merTALtic 


WOVEN 


ROTARY HOSE mamoces 
that protects your dollars 


Precision-laid reinforcing cables . . . oil-and- 








weather-resistant neoprene fabrication 
throughout . . . integral construction of the 
coupling . . . unusual flexibility to save 
shipping space—all these advantages in 
Thermoid-Grizzly Powerflex Rotary Hose 


give you more hole per dollar. 


} 


OTHER OIL FIELD PRODUCTS—The entire line of 


Thermoid-Grizzly oil field products is of the same high 














| THERMOID COMPANY, 203 WHITEHEAD ROAD, TRENTON 6, N. J. l 

standard of quality. For full descriptive material, just check i 
this coupon and send it today. [_} Oil Field Brake Lining [_] “Powerflex” Rotary Hose ' 
, [_] "No Wip" Line Savers [_] Sheet Packing | 

| [_] Slush Pump Hose [} Oil Country Belting i 

| [_] Stuffing Box Rings [_] Discharge Unit Hose | 

| [_] Production and Refinery Hose __[_] Drill Pipe Protectors | 

{ [_] Tubing Protectors [_] Tubing Protectors ! 

| [_| V-Belts and Drives [_] Wire Line Turn Backs | 

| i 

rf ! 

aw : 

{ Thermoi COMPANY 

1 AppREss ! 
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common electrolyte. Magnesium, when 
buried near and electrically connected to 
an adjacent iron structure sets up a bat- 
tery similar to that just described, and 
the current so produced provides ca- 
thodic protection for the iron structure. 

In practice, the installation of magne- 
sium is no more complicated. Should it 
be desired to protect a pipe line, for ex- 
ample, magnesium anodes are buried at 
intervals along the line, connected to the 
line with insulated wires and the installa- 
tion is complete. The intervals between 
installations are dependent upon the 
physical characteristics of both the pipe 
line and the surrounding soil, and may 
vary at extremes from 20 ft. to 20 miles. 
The anodes are usually placed about 10 
ft. out from the line at the bottom of 
augered holes 4 to 10 ft. deep, and the 
annular space between the anode and 
hole and the area immediately above and 
below the anode is then filled with a 
slurry consisting of bentonitic clay, gyp- 
sum, and water. This mixture, which is 
called a backfill, serves the dual purpose 
of lowering the electrical resistance of 
the battery circuit and providing a 
greater yield of effective energy from the 
magnesium. Final step in the installation 
consists of connecting the magnesium to 
the pipe line. This is generally done by 
soldering to the line an insulated wire 
that has been preattached to the anode. 

A specially developed high purity mag- 
nesium alloy containing about 6 per cent 
aluminum, 3 per cent zinc, and only 
traces of copper, iron, and nickel is com- 
monly used for cathodic protection pur- 
poses. Impurities such as copper, iron, 
and nickel, when present in concentra- 
tions above certain very low limits, cre- 
ate local cells on the surface? of the 
anode and thus appreciably reduce its 
useful output. 

In designing any cathodic protection 
installation it is desirable to make a pre- 
liminary soil survey. Such a survey is 
useful in the case of a magnesium in- 
stallation for the purpose of determining 
the quantity of magnesium required, the 
station spacing and the type of backfill 
to be placed around anodes. 

The quantity of magnesium required 
for any particular installation is depend- 
ent upon the expected life of the installa- 
tion and the current required to give the 
line protection. This latter factor is 





Use of magnesium for 


cathodic protection 


of the Katy pipe line 


By PORTER HART and OLIVER OSBORN 
The Dow Chemical Company 





TABLE I—Backfill schedule. 








Tur highly successful application of 


magnesium for cathodic protection of 
The Dow Chemical Company’s Katy pipe 
line on the Texas Gulf Coast should be of 

exceptional interest 
| EXCLUSIVE | to the corrosion en- 

gineer. Cathodic 
protection as a weapon in the great bat- 


tle against corrosion has always been an 
intriguing subject to all engineers. Now 
after six years of extensive investigation, 
magnesium beckons as a new and deadly 
ammunition for this weapon. 

The Katy pipe line is a 4-in. coated 
line, 82 miles in length extending inland 
from The Dow Chemical Company’s 
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Freeport plant to the Humble Oil and 
Refining Company’s Katy plant, 33 miles 
west of Houston, Texas. The description 
to follow will show how 96 magnesium 
anodes installed in 14 groups were em- 
ployed in obtaining cathodic protection 
of this line. 

In principle, cathodic protection in- 
volves the use of electrical energy to re- 
verse the process of corrosion. The func- 
tion of magnesium in this connection is 
quite simple. It is a well known fact, as 
exemplified by the common flashlight 
and storage batteries, that a current is 
generated by two metallically connected 
dissimilar metals when submerged in a 





Code Ingredients Use 
A 75 per cent Bentonite For low resistance 
25 per cent Gypsum alkaline soil 
AA | 60 per cent Bentonite For low resistance 
20 per cent Gypsum acid soil 
20 per cent Magnesium Oxide* 
B_ | 50 per cent Bentonite For high resistance 
25 per cent sd mg alkaline soil 
25 per cent Sodium Sulphate 
(anhydrous) 
BB | 40 per cent Bentonite For high resistance 
20 per cent Gypsum acid soil 
20 per cent Sodium Sulphate 
(anhydrous) : . 
20 per cent Magnesium Oxide* 











Note: All percentages are by volume. 
*Due to ite ready availability magnesium hydrate was 


used on this installation in place of magnesium oxide. 








— 


THE PETROLEUM ENGINEER, August, 1946 





ee 





RESISTS HOT GASE 








Stainless steel unit operates at 1000° F. 


Corrosive gases carrying pulverized catalyst 
rush through this huge expansion joint at more 
than 1000° Fahrenheit. For this severe service, 
design engineers looked for a metal that was 
strong and tough and had good resistance to 
heat, wear, and corrosion. They chose stainless 
steel. For stainless steel has a unique combina- 
tion of properties which make it the one best 
metal for thousands of industrial and consumer 
uses, ranging all the way from food and chem- 
ical-processing equipment to streamlined trains 
a’d store fronts. 

If you would like to keep informed of 
the newer uses of stainless and other alloy 
steels, ask to receive the monthly publication 





| STAINES 








ELECTROMET REVIEW. Or, if you need advice on 
their production, properties, or fabrication, 
write our Technical Service Department. While 
we do not make steel—but manufacture the 
ferro-alloys used in its production—we have, 
through years of research and engineering, ac- 
quired a fund of information on the production, 
properties, and uses of alloy steels and irons. 


ELECTRO METALLURGICAL COMPANY 
Unit of Union Carbide and Carbon Corporation 
CC) 

30 East 42nd Street, New York 17, N. Y. 


in Canada: Electro Metallurgical Company 
of Canada, Limited, Welland, Ontario 
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LONG TERM 
ECONOMICS 





COAL-TAR 
ENAMEL 
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demands 





Long Life and 
Low Cost Protection 


Because they possess ability to resist moisture absorption and 
because they are unaffected by the changes in moisture content 
of soils, Barrett Coal-tar Enamels provide positive and 
long-lasting stability of insulation. 

These coatings, applied with modern equipment by modern 
methods, plus electrical inspection, plus cathodic protection, 
produce corrosion-proof pipelines that require a minimum 
use of complementary electrical energy and a minimum invest- 
ment in this form of electrical protection. 

The sound economy of coal-tar coatings in conjunction 
with cathodic protection has been amply demonstrated over 
a long period of years in all types of soil and climatic conditions. 


FIELD SERVICE: The Barrett 
Pipeline Service Department 
and staff of Field Service 
men are equipped to provide 
hoth technical and on-the- 


job assistance in the use of 
job assistance i THE BARRETT DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 


40 RECTOR STREET. NEW YORK 6G, N.Y. 


Barrett Coal-Tar Enamel...an important factor in 


THE ECONOMICS OF CATHODIC PROTECTION 
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FIG. 2. Typical magnesium 


anode installation. 

















often difficult to evaluate in the case of a 
coated line, for it necessitates a knowl- 
edge of the actual bare surface to be pro- 
tected as well as the current density re- 
quired for protection of this surface. The 
bare surface present, of course, is de- 
pendent upon the condition of the coat- 
ing and its evaluation is based on the 
type and age of the coating. The current 
density required is dependent on local 
soil conditions and its evaluation, when 


ance under special soil conditions. 
Magnesium oxide is added to the basic 
ingredients when acid soils are encoun- 
tered and sodium sulphate is added when 
high resistance soils are encountered. 
Table 1 presents a schedule of various 
types of backfills to be used for different 
soil conditions. 

The Katy line, laid April, 1945, was 
coated with 180 deg. coal tar enamel 
and wrapped with 15-lb. felt. Cathodic 


protection was applied some two months 
after laying. A schematic layout of the 
line is shown in Fig. 1. 

Included also in Fig. 1 are the graph- 
ical results of a soil survey made by tak- 
ing observations at ten to twenty thou- 
sand foot intervals along the right-of- 
way of the as yet unlaid line. Resistance 
measurements were made with a special 
single electrode design.d somewhat on 
the principle of the Shephard rod, and 





possible, is based on previous experience 
or tests in this same locality. When such 
is not possible, the use of soil resistance 
as a criterion is the next best alternative. 








TABLE 2—Breakdown of cost of cathodic protection on Katy line. 
































After deciding upon the life of the Sub total Total Sub total Total 
installation and establishing the current for job for job peranode* | per anode 
requirements, the magnesium require- Anodes . 

aS : : 1 Dowmetal (1688 Ib. at 26 cents)..................2. $437.00 $4.55 
ments are readily calculated with knowl I ooo coc bcbderadsceadeenicrictsene 48.00 0.50 
edge of the fact that a pound of magne- — ——_ 
sium at 50 per cent current efficiency is DotA. ......--eseeereeerseererererrreres $685.00 anes 
rated at 500 ampere hours. Installation 

Spacing between installations on “Material se daca licae 35.23 
coated and wrapped lines is subject to FR RR __ 34.55 
rather wide tolerance and may more or oA ced seecemanieinieee $ 69.78 $0.73 
less be adapted to fit the convenience of Installation PrOper: a ; — _ 

ser i i r (digging holes, welding, etc.)........ wiateetetets 183. F 

the sr ine It - dependent ee the size of Terminal boxest (labor and materials)............. 17.20 
the pipe line, the nature of the protective Supervision and checking............--.-........ 63.64 
coating on the pipe, and the resistance of Sub total......... SM RDN Ee $264.34 $2.75 
the soil. In general, spacings on bare EE isan: wiaseia acidn nied hike okss ainmateeteeeias's $334.12 $3.48 
lines will be a matter of feet whereas Transportation 
those on well coated lines may be a mat- ruck fe0.000000000 EI) aa 
ter of miles. Car fee....... SD MeeaDindony Gaiden <2ESEh cba ckasiee 21.00 

Backfill selection for indivdual instal- ie sicns nyse ixadaeeeken’ $189.56 1.97 
lations is based on the soil resistance and mete ee. $1008 68 $10.50 
soil pH at each installation. As previ- ” a : : 

‘ ‘ *96 anodes. tFabricated from salvage pipe. 

ously mentioned, bentonite and gypsum a: "a 
are the basic ingredients of a backfill; . = aie * $485.00 sai 
however, experience has indicated that Cost per ampere year: 96x0@.090x10 > 9! -87 Ratio of pounds of backfill per pound of metal: Tosg 7! -91 


other ingredients also improve perform- 
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AT LOS ANGELES 


AT ST. LOUIS 





MIDWEST PIPE FABRICATING PLANTS 








Make a CONTINGOUS CHECK 


Four modern Midwest pipe fabricating plants supply 
piping for all purposes and pressures to a great 
variety of industries from coast to coast. These Mid- 
west plants are large users of Midwest Welding 
Fittings. This regular everyday use of these fittings in 
fabricating both simple and complex piping sub- 
assemblies provides an accurate and continuous check 
of their quality . . . of correct dimensions . . . of uni- 
formity ... of accurate angularity, etc. 

But this daily use in our own fabricating plants does 
more than check quality . . . it makes certain that 
Midwest Fittings are thoroughly practical . . . that 
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on the HIGH QUALITY off) ©) 


they meet the needs of modern piping practices from 
a design standpoint . . . that they are easy to lay out 
and weld. For example: the accuracy of Midwest 
machining methods makes it possible for the user to 
cut his pipe before receiving his Midwest Welding 
Fittings . . . he can depend upon the catalog di- 
mensions. Buyers of Midwest Welding Fittings get the 
benefit of this unique situation. We sell you the same 
fittings we use ... assuring you of quality fittings that 
are correctly designed and that save time and money 
on many different kinds of piping jobs. Bulletin WF-41 
gives all the facts; ask for a copy. 


es ae 








pH was measured with a special anti- 
mony electrode used in conjunction with 
a Cu-CuSO, reference. 

In estimating the quantity of magne- 
sium required for protecting the line it 
was necessary to fix a definite expected 
life for the installation, and to assume a 
definite current demand for the pipe. 
The following figures were decided upon 
in making this estimate: 

(1) Installation was to have 10-year 
life, 

(2) Pipe was assumed to be 34 of 1 
per cent bare, 

(3) Current demand was assumed to 
be: 

a. 1 ma. per sq. ft. of bare pipe in soils 
above 1000 ohms per cm*® resist- 
ance. 

b. 3 ma. per sq. ft. of bare pipe in soils 
below 1000 ohms per cm* resist- 
ance. 

The number of anodes required for 
protection were arrived at by calculating 
the current requirements from (2) and 
(3) above and with knowledge of the 
fact that a 16-lb. 4-in. by 20-in. anode is 
rated at 8000 ampere hours. To realize a 
ten-year life from this anode it must be 
operated at a current drain of 0.1 amp. 
or less. In low resistivity soils, such as 
encountered in this installation, mag- 
nesium will provide considerably more 
current than this value. The problem was 
controlled in this installation by proper 
grouping and stacking of anodes as 
shown in Fig. 2. Calculations were made 
as follows: 


eight days by a four to five man crew 
operating out of the Dow plant at Free- 
port. The first operation involved mixing 
the backfill ingredients. This was done at 
the plant with a cement mixer and the 
resulting dry product was placed in 
paper bags for transportation to the job. 

The crew, equipped with shovels, post 
hole diggers, a drum of water and a weld- 
ing torch, was next transferred to the job 
and the installation proper was begun. 
As indicated by Fig 2, anode holes were 
located on both sides of the line and at a 
distance of 10 ft. from it. Holes were dug 
to a depth of 8 ft. with a 6-in. hand post 
hole auger equipped with extension han- 
dle. Upon completion of this job a back- 


‘fill slurry was prepared in the hole by 


alternately adding small portions of 
water and dry backfill and then “pud- 
dling” with a long stick until a homog- 
enous mixture was obtained.* Three 
anodes were next dropped into the slurry, 
one vertically over the other, and the 
hole was covered over with top soil. 
Individual anode lead wires projecting 
from the hole were soldered to a common 
lead that was run in a trench to a central 
terminal box placed directly over the 
pipe. Completion of the installation was 
made by final connection of terminal box 
wire to the pipe. This was done by solder- 
ing the wire to a copper lug that had 
been previously brazed to a gate valve 
flange. The purpose of the terminal box 
was to facilitate making experimental 
current output measurements of individ- 
ual anode stacks. 








Current requirements: 


|. High resistance soil (above 1000 ohm per cm‘) 
(Surface to be protected) (current demand) = current required 
(Length of pipe) (sq. ft. per ft.) (per cent bare) (ma. per sq. ft.) 











= amp. 
(190,000) Ce) (0.0075) (1) — 1.7 amp. 
il. Low resistance soil (under 1000 ohm per cm‘) 
(240,000) (1.18) (0.0075) (3) — 64 
1000 = 64amp. 
8.1 amp. 


IIT. Total 
Anodes required: 


(Total current requirements) (Life of installation—hr.) = number of anodes 





ampere hr. per anode 


(8.1) (10) (365) (24) 





= 89 anodes 


Nore: Actually 96 anodes were placed on the line—three additional anodes at each end of line to 
take care of possible breakdown of insulating flanges and one additional anode along the line to com- 


pensate for inequalities in station spacing. (See Fig. 1.) 











It was assumed that anode stations 
could be placed several miles apart after 
considering the facts that the soil resist- 
ance was not excessively high and that, 
due to the coating, the current demand 
per unit length of pipe was very small. 
It so happened that block valves were in- 
stalled on crossroads at five to seven mile 
intervals; consequently, for convenience, 
the stations were placed at these valves. 


Backfill selection was made on the 
basis that magnesium hydrate was to be 
added to basic ingredients if soil pH was 
below 7 and that sodium sulphate was to 
be added if soil resistance was over 1000 
ohm per cm*. Actual selections for in- 
— stations have been indicated on 

ig. 1. 


The installation was performed in 
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Prior to connecting the anodes a pipe- 
to-soil survey was made of the entire line 
using the conventional Cu-CuSO, elec- 
trode as a reference. (All pipe-to-soil 
potentials mentioned henceforth in this 
article were taken with a Cu-CuSO, 
reference and are negative in value.) 
Upon completion of this survey a single 
station, No. 14, was connected and an- 
other survey made to determine how far 
protection would extend. The results in- 
dicated a coverage of more than 25 miles. 
Similarly, two more stations, No. 7 and 
No. 1, were connected and it was found 





*Present practice indicates a more efficient 
method, consisting of preparing slurry in a 55- 


due to caving of the hole, which would be 
rienced in loose loamy soils. — 


that the three stations gave the 82 miles 
of line complete protection. (See Fig. 1.) 
As the fill settled around the newly laid 
line and as moisture penetrated the 
freshly applied coating, however, the cur- 
rent required for protection increased ;° 
consequently, the additional stations 
were connected. 

The total initial current output of all 
anodes was 5.9 amp., which is equivalent 
to 61.5 milliamperes per anode. At this 
output, with a 50 per cent efficiency, the 
average life of the installation will be 
approximately 15 years. (A single 16-lb. 
anode operating at 50 per cent current 
efficiency will have 10-year life when 
draining at the rate of 90 milliamperes ) . 
An analysis of the current output of in- 
dividual stations will reveal that with one 
exception the expected life of all stations 
is greater than 10 years. In fact, on most 
stations the expected life is greater than 
15 years. In the case of the one exception, 
Station No. 14, the expected life is seven 
years. The high current drain and conse- 
quent shorter life on this particular sta- 
tion was caused by an abnormally low 
soil resistance of 130 ohm per cm?.+ 

It is to be noted from the pipe-to-soil 
potential surveys (Fig. 1) that poten- 
tials along the entire line are consider- 
ably greater than the protective value of 
0.85 volt. This is significant in that it in- 
dicates that protection could have been 
obtained with considerably fewer instal- 
lations. Reason for the above is believed 
to be due to the fact that the coating was 
in far better condition than was origi- 
nally assumed in making design calcula- 
tions. 

Surveys taken two and ten months 
after installation, as shown in Fig. 1, 
have indicated that both the potential of 
the pipe and the current output of the 
anodes have behaved as anticipated. The 
potentials have remained well above the 
value for theoretical protection and any 
decreases in current output of anodes 
can be attributed to corresponding in- 
creases in pipe-to-soil potential. This last 
fact is significant in that it indicates that 
there has been no indication of polariza- 
tion of the anode. 

A detailed record of all costs involved 
in the installation revealed that the cost 
of backfill, installation labor, and super- 
vision totaled $3.48 per anode. This is 
approximately equivalent to 70 per cent 
of the cost of the anode itself (with pre- 
attached lead). It is to be noted that this 
cost does not include transportation to 
and from the job, for this factor will vary 
with individual installations. A detailed 
breakdown of all costs involved includ- 
ing transportation is presented in 
Table 2. 

On an ampere year basis, the total cost 
of protection amounted to $11.67 per 
ampere year. This figure compares very 
favorably with all other methods of ca- 
thodic protection.* 5. &- 

From experience obtained with this 
installation, it has been observed that 


Ten-year life on this station would have been 
obtained in present practice by grouping anodes 
closer together in order to introduce a mutual 
interference effect between anodes and by the 
use of an 8-in. by 16-in. anode (recently placed 
on the market) which has a volume to area 
ratio approximately 1% times as great as the 
4-in. by 20-in. anode. 
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Experience 


THAT EXTENDS 
TO EVERY DETAIL 


COMPLETE 
PORTABLE PUMPING UNITS 


It takes many ingredients to fashion a complete 
portable pumping unit, but none more important 
than knowledge and know-how ... Gaso supplies 
these in generous measure ... No company has had 
more comprehensive or varied contact with the par- 
ticular conditions that exist in the oil industry... 
None can point toa more impressive record of high- 
efficiency, low-cost and trouble-free performance. 


GASO PUMP & BURNER MFG. 


Gaso experience extends beyond the pump and 
power unit to every part of the complete assem- 
bly—including such details as ventilated battery 
boxes, V-belt guards, specially built tool boxes, etc. 


You are sure of the utmost in pumping results 
when you make Gaso your first source of supply 
for complete portable pumping units. . 


co. 


902 EAST FIRST ST., TULSA, OKLA. Export Office: 149 Broadway, New York 
Shreveport: W. L. SOMNER CO., 419 Lake Street © Los Angeles: PRODUCTION EQUIPMENT CO., Inc., 651 E. Gage Ave. 








AREA OF magnesium installations in general ap- 





LEAK -— ween venaen pear to have certain definite advantages 
Number of | Total cost | Pounds wasted | Total cost | Gallons wasted | Totol cost over other types of cathodic protection. 

Diometer bic fi r f th f waste month f 7 ° ° ene 

ae en pg One particular advantage is the ability 
ib. pressure | 1000 cubic feet | pressure | per 1000 Ib.) pressure | 1000 gallons of a magnesium installation to be self- 





regulatory in respect to current output. 
As the current demand of a given instal- 
lation decreases due to polarization of 
the pipe, the current output of the mag- 


1/2” | 13,468,000 |$1,481.44 | 1,219,280 | $792.53 |1,524,100 | $243.86 
3/8” | 7,558,500| 831.44 | 684,290 | 444.79 | 855,360 | 136.86 
1/4” | 3,366,990| 370.37 | 304,820] 198.13 | 381,020 | 60.96 


























1/8” 824,570; 90.70 | 74,650] 48.52] 93,310 | 14.93 nesium will also automatically decrease 
1/16" | 213,000] 23.43 19,280 | 1253| 24,110 3.86 because of the increased back electro- 

4 f | . 4 . . 
1732” 52,910 5.82 4,790 AT 5,990 6 motive force of the pipe. This fact is 




















brought out by analyzing current and po- 
tential data on Fig. 1. It is to be noted 
that in nearly all cases where there has 


been an increase in pipe-to-soil potential 
there has been a corresponding decrease 
in current output of the adjacent station, 
and vice versa. This current regulatory 


property of magnesium is particularly 













valuable where current demands vary 


yr; considerably with seasonal changes. 
tor Wl; STCUM Wale, Another advantage lies in the com- 
. : ? paratively low driving potential of mag- 
yod WEVE,’ USE: nesium, in that with such there is no like- 


lihood of injury to the pipe coating 
through application of over voltage. Ex- 
Maybe you've never checked the actual cost of periments’ have indicated that an ap- 
valve leakage. If you haven't, you'll doubtless be plied potential in excess of 1 volt above 


d normal soil potential is apt to injure pipe 
startled at these figures. coating. The maximum voltage change 


A single valve leak the size of a pinhead can waste encountered on this installation was 
enough air in a month to approximate the cost of a found to be 0.66 volt. (See Fig. 1, Sta- 
new valve. Steam leaks... water leaks... also take tion No. 7.) 





a heavy toll if neglected...not to mention the _ Still another advantage of magnesium 
“wastage of such a critical item as fuel. lies in the fact that anticipated mainte- 

s . nance on this installation will be nil and 
A Where Lunkenheimer Valves are given that for practical purposes checking will 
ordinary care, such losses are held to an only be required toward the end of the 
absolute minimum. These quality-built expected life of the individual stations.t 
valves are designed to give extra long Tropical hurricanes, which are so det- 
service with the lowest possible outlay of rimental to Gulf Coast property, will do 

time, labor, . and money, for maintenance. no damage to this underground system. 
Enlarged copies of the above chart for In conclusion, it is to be pointed out 


that the results obtained from this instal- 
lation have demonstrated that magne- 
sium will definitely afford complete ca- 
thodic protection for pipe lines, that this 


posting in your plant are available on re- 
; y -—Ss quest. ~ Also available are the services of 
ae en oo Your nearby Lunkenheimer Distributor, who 


ogand ae. is fully equipped to assist in solution of protection will be dependable in that 
your operating or maintenance problems. anodes will not tend to polarize with 

The Lunkenheimer Co., Cincinnati 14, Ohio, U.S.A. time, and, finally, that costs for protec- 

(Branch Offices: Ate York 13, Chicago 6, Boston tion are very favorable when compared 


‘10, Philadelphia 7. Ex Department: 318-322 with other methods of cathodic protec- 
Hudson St, New York 13, N.Y.) tam 

The outstanding performance of this 
installation represents the culmination 
of an extensive research and development 
program toward the successful employ- 
ment of magnesium. for cathodic pro- 
tection. 


tFor experimental purposes, however, quar- 
terly checks have been made in ord-r to follow 
in detail the behavior of the installation. 
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Miles of new pipe lines 
must be protected 










Oil and gas companies will soon start 
i a program of new pipe and service line 
] extensions to serve fuel-hungry areas. This 
pipe can be adequately protected against the 
ravages of corrosion by coating with NO-OX-ID 
and wrapping with NO-OX-IDized wrapper. 
This type of protection can be applied by several 


available and convenient methods either by hand or 


vith NO OK! 


in pipe yard or on location. 


This original rust preventive has for 
over 25 years provided pipe line engineers per- 
manent assurance of minimum maintenance 
and prolonged usefulness. Descriptive 


literature sent free upon request. 


Se 





SEND FOR COMPLETE INFORMATION ON 
NO-OX-ID AND NO-OX-IDIZED WRAPPERS 


The ORIGINAL RUST PREVENTIV! 


Dearborn Chemical Company e 
Dept. L, 310 S. Michigan Ave., Chicago 4, IIl. 
New York ¢ Los Angeles ¢ Toronto 
NEE a bes hae eae age 
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South Coles Levee plant with cooling tower in background. 


South Coles Levee Unit 


South Coles Levee field. The South 


© Coles Levee field is L d ab 
pressure maintenance Vente, souchioeat of Bakersfield 
Kern County, California. It has a 
known areal extent of about 3600 


e e cres, situated in Sections 2, 3, 4, 5, | 
and cycling project acres, situated in Sections 2, 3,4, 5 


R. 25 E., M.D.B.&M. f 





Tue field was discovered as a result * 
. ° of seismograph exploration and the com- 
By L. P. FOOTE, The Ohio Oil Company P pletion of The Ohio Oil Company’s KCL- 
F No. 1 on November 11, 1938. This 
be is located in the ee on 
ection 10, and is now known as 
+ condi, 3 na 74-10. Initial production was 885 bbl. 
er. Datum-sea level. of clean, 44.5-deg. API gravity oil and 
5,600,000 cu. ft. of gas. The top of the 
producing zone in this well is at 9240 
ft. and the total depth is 9365 ft. 

Core analysis and interpretation of 
the electric log resulted in the identifica- 
tion of the producing formation as the 
Stevens Zone. The Stevens Zone was 
first discovered and named by the Shell 
Oil Company in the Ten Section field. 
This zone is of the upper Miocene Age, 
and consists of sands of varying per- 
meability, containing many lenses of 
shale and silt, few of which have any 


~ *Presented before the California Natural Gas- 
oline Association, July 2, 1946. 
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Only 
Kellogg 
Service 

Has Them 
All * 


[NO. 6 IN A SERIES] 














Tower Propane Deasphalting is a required base for the economical production 
of quality lubes from average feed stocks. 


Commercial operation has proven that 
the ability of the process to obtain clean- 
cut separation of oil and asphalt is unaf- 
fected by the asphalt content of the feed. 
This naturally results in superior yields — 
both in volume and quality. Due to the 
exceptionally light color of the deas- 
phalted oil only minimum subsequent 
treatment is required. 


The solvent itself — propane — provides 


several other plus values. First it is readily 
available in most refineries at low cost. 
Second, when subsequent treatment of oil 
is required —such as dewaxing, acid or 
clay-treating—the additional processes can 
be executed in sequence with the propane 
present. This provides not only installa- 
tion and operating economy but also ap- 
preciably improves efficiency of the subse- 
quent processes. 


There is no substitute for the best design. 


THE M.. W. Kezroce Company 


Engineers and Economists to the Petroleum Refining Industry 


225 Broadway, New York 7,0. ¥. © Jersey City, W. 1. © 609 South Graed Ave.. Les Angeles, Calif. © Philtower Building, Tulsa, Okis. © 402 Esperson Bullding, Houston 2, Texas 
Stone House, Bishopsgate, Londes EC2, Eng. 


dr LABORATORIES—fully equipped and staffed—devoted ex- 
* clusively to chemical engineering and process development. 


24-HOUR-A-DAY PILOT PLANTS—22 refining processes 


’ operating continuously — providing accurate data for com- 


mercial scale application. 


y EXCLUSIVE CHEMICAL ENGINEERING DATA—Continu- 
* ously compiled ...embracing both pilot plant runs and 


the operation of Kellogg-built refineries. Data extend from 
beginning of modern refining. 


*. PROCESS ENGINEERS—Specialists who have continuously 


made major contributions to oil refining development for 
more than 20 years. 


'y MECHANICAL ENGINEERS—Kellogg installations—worth 


hundreds of millions—are their best reference. 
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* METALLURGICAL LABORATORY -—Establishes continuous 
check of specifications ... creates new techniques for the 
fabrication of refining equipment. 


Sik PERMANENT CONSTRUCTION CREWS—Geared to func- 
tion all over the world on single units or multiphase refin- 
eries ... team-experience cuts costs, speeds construction. 


y& OPERATING STAFFS—Specialists at placing new units “on 
stream’. .. training of refiner’s own operating crews. 


* LICENSING SERVICE—Licenses available through Kellogg 
as Licensor or Licensing agent for all types of refining 
processes. 


se ECONOMICS CONSULTATION — Extended ex- 
perience in the field of refinery economics en- 
ables Kejlogg to give authoritative counsel 
in the petroleum field. 
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appreciable areal extent. Permeability 
of the sands ranges from almost zero to 
more than 1000 millidarcys and shows 
no regularity of gradation from well to 
well. Porosities average about 20 per 
cent. The Stevens Zone has been found 
productive in the following major oil 
fields: Canal, North Coles Levee, South 
Coles Levee, Elk Hills, Greeley, Paloma, 
Strand. and Ten Section. 

The South Coles Levee structure is 
anticlinal with the main axial trend be- 
ing almost due east and west. Little is 
known regarding the structural closure 
west of the crest. Inasmuch as the sands 
become too tight to be productive a 
short distance west of the structural 
high, no wells have been drilled to 
delineate the structure in this area. 


The top of the producing zone was 


reached at about 8400 ft. in the highest 
wells and at 9963 ft. in the lowest pro- 
ducing well. Productive sand thickness 


ranges 
100 ft. 

Development of the field proceeded in 
an orderly manner, and by February, 
1942, 55 wells had been drilled by the 
five operators in the field. These opera- 
tors are: The Ohio Oil Company, Rich- 
field Oil Corporation, Standard Oil Com- 
pany of California, Tide Water Asso- 
ciated Oil Company, and Union Oil Com- 
pany of California. 


from about 100 ft. to more than 


[here were no wells drilled during 
the remainder of 1942 nor in 1943. De- 
velopment was resumed in April, 1944, 


after the consummation of the South 
Coles Levee Unit Plan. Since that time, 
12 wells have been completed, bringing 
the total of completed wells to 67. Of 
this number, only two dry holes have 
been drilled, namely, 56-2 and 72-14, 
both of which are outside the unitized 
area. 

Development of the field has shown 
that its area is divided almost equally 
between black oil and condensate pro- 
duction. The condensate area occupies 
the higher parts of the structure down 
to a depth of 9300 to 9400 ft. Wells 
completed below this depth produce 
black oil. Most of the wells in this latter 
group are in the eastern half of the 


field. 


Under initial reservoir conditions, the 
pressure was about 4200 lb. and the 
temperature was 235°F. Laboratory 
tests performed on re-combined trap 
samples of the gas cap material indi- 
cated that these hydrocarbons probably 
were in the gaseous phase under these 
conditions. The material exhibited retro- 
grade characteristics, and seemed to be 
at the dew point. Initial producing gas- 
oil ratios were about 10,000 cu. ft. per 
bbl., and the gravity of the liquid was 
sometimes as high as 60-deg. API. 

The oil from the black oil area aver- 
ages about 35-deg. API, and under 
initial conditions producing gas-oil ra- 
tios were about 1000 cu. ft. per bbl. It is 
believed that the oil was at the bubble 
point under initial reservoir conditions. 


Compressor house exterior and new pipe clamps, which along with other modern 
devices obviate the need for expansion loops and reduce vibration to a minimum. 


As soon as the character of the gas 
cap material was recognized, the opera- 
tors in the area began to give considera- 
tion to the feasibility of gas cycling to 
prevent loss of liquid recovery, due to 
pressure decline in the reservoir. It was 
decided that a study should be made to 
determine the best possible course to 
follow in producing the field. 

This study was delegated to a group 
of petroleum engineers and geologists, 
representing the various operators in 
the field. All available pertinent data 
were assembled for a thorough analysis 
by the group. These data included well 
logs, histories, core analyses, subsurface 
pressure records, production tests, 
P.V.T. report, ete. 

Results of the study indicated that 
most of the evidence favored the insti- 
tution of a cycling program for the gas 
cap. This was to be carried on concur- 
rently with a pressure maintenance pro- 
gram in the black oil area. 

Engineering and geological studies 
were reviewed with great care by the 
field operators. The result was that the 
operators agreed that unitization of the 
field was necessary in order to carry out 
the cycling and pressure maintenance 
plan in the most efficient manner. 

Having agreed that unitization was 
necessary and advisable, the five operat- 
ing companies, after some months of ne- 
gotiation, formulated and executed, with 
the consent of their common lessor, the 
South Coles Levee Unit Plan. 

As you are all familiar with the pro- 
visions customarily found in a_ unit 
agreement, it is not believed necessary 
to outline the terms and conditions of 
the plan. Suffice it to say that it contains 
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ACTIONS... 


This new feature makes the Brown Strip Chart Potentiometer more 
valuable than ever to the Petroleum Industry. 


The Brown ElectroniK Potentiometer has an enviable five-year 
performance record. The greater sensitivity, accuracy, and speed of 
response which this instrument provides are acknowledged factors 
in advancing refining practice. 


Now, either single or multiple record Strip Chart ElectroniK Poten- 
tiometers are available with mercury Con-Tac-Tor auxiliary switches. 
Six different switching actions provide for operation of alarms or other 
electric devices. Geared directly to the balancing motor, these switches 
are positive in action—an important factor when you consider that 
alarm contacts may not be called upon to function for years but they 
must be dependable when the proper time comes. 


This instrument is completely described in Catalogs 15-8 and 15-9. 
Send for your copies today. 


THE BROWN INSTRUMENT COMPANY, a division of Minneapolis- 
Honeywell Regulator Co., 4475 Wayne Avenue, Philadelphia 44, Pa. 
Offices in all principal cities. Toronto, Canada; London, England; 
Stockholm, Sweden; Amsterdam, Holland. 
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CON-TAC-TOR 


SWITCHES 


provide .... 


Perfect contacts every time. These glass- 
enclosed mercury switches are free from the 
effects of dirt, dust and corrosive atmospheres 
—and the possibility of dangerous arcing is 


eliminated. 





STOCK DELIVERIES ON 


STANDARD RANGES 





POTENTIOMETERS 
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the customary number of “whereases” 
that the lawyers always seem to insist 
upon. You may be interested, however, 
in a brief description of the method and 
manner in which the plan is adminis- 
tered and operated. 

In the administration of the unit, the 
five participants, each acting through its 
duly appointed representative, make all 
determinations of a major character, 
such as the time and location of the drill- 
ing of additional development wells; 
designation of wells to be used for pro- 
duction and those to be used for injec- 
tion; the cost, nature, and size of any 
plants, facilities, or equipment, other 
than wells; the purchase of make-up 
gas; the abandonment of wells; change 
of operator; and any additional matter 
or matters necessary or proper in accom- 
plishing the objectives of the agreement. 
All such determinations are made by 
vote of the participants, each acting 
through its duly appointed representa- 
tive. Subject to and in accordance with 
the directions and instructions of the 
participants, the operator performs all 
operations respecting the unit zone with- 
in the participating lands, including the 
drilling and operations of wells, and the 
construction, maintenance and operation 
of plants, and other facilities. The Ohio 
Oil Company is the operator designated 
in the unit plan. 

The South Coles Levee Unit Plan went 
into effect on March 1, 1944. Prior to 
this date, while negotiations were pro- 
gressing toward unitization, the petro- 
leum engineers, plant engineers, and 
geologists of the five operators were in 
almost continual session. These men 
were working out the many technical 
problems involved in getting field opera- 
tions coordinated, and in laying out the 
plans of operation. 

Tests were made on all gas cap wells 
to determine the amount of wet gas 
available at various wellhead pressures. 
The information obtained from these 
tests was essential to the plant engineers 
for plant design purposes. 

Estimates of the amount of available 
gas from the black oil area were neces- 
sary and had to be projected into the 
future, for it was planned that the plant 
should be so designed that it would be- 
come an integral part of the production 
program for the field, and not primarily 
a gasoline plant. 

A development plan for the field was 
worked out in an attempt to provide an 
adequate drainage pattern with as few 
wells as possible. As the field had been 
developed in a more or less competitive 
manner, there were more wells than 
necessary in some areas, and not enough 
in others. 

Injection wells had to be chosen, in- 
jection pressures estimated, and well- 
head equipment, casing and _ tubing 
strings inspected and analyzed for the 
purpose of determining whether the 
equipment were adequate to operate un- 
der injection conditions. 

Laboratory analyses of representative 
well streams were necessary to aid the 
plant engineers in working out process 
problems. 
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Various systems of laying out injec- 
tion lines and flow lines were considered 
from the standpoint of efficiency and 
conservation of critical materials. 

‘From these investigations, the follow- 
ing conclusions were reached, and ap- 
proved by the field operators: 

(1) A cycling plant should be built, 
capable of processing about 50,000,000 
cu. ft. of gas cap gas and 10,000,000 cu. 
ft. of black oil gas. 

(2) Initial plant intake pressures 
should be 1500 lb. for gas cap gas, and 
450 and 60 lb. for black oil gas. 

(3) The plant should be designed for 
4000 lb. injection pressure, although it 
was estimated that 3750 lb. would prob- 
ably be the maximum pressure required. 

(4) Five injection wells were chosen. 
Analysis of well equipment showed that 
three of them would need additional 
work to equip them for injection service. 

(5) It was decided that the field in- 
jection system would consist of a main 
injection header with laterals running 
to the individual wells. 

(6) The production system from the 
gas cap wells to the plant would consist 
of individual flow lines, with regulating 
and metering facilities at the plant. 

(7) The plant should be capable of 
producing the following products: Pro- 
pane, isobutane, normal butane, natural 
gasoline, and debutanized condensate. 

The foregoing program has been ful- 
filled in all respects. The originally pro- 
posed drilling program has been 
changed from time to time to meet newly 
discovered conditions. The status of the 
67 wells completed to date is as follows: 


Black oil wells oe Jon net ae 
Condensate wells _....... ss) 


Injection wells 5 
Idle, non-commercial wells 1 
Abandoned wells ~ . 2 

ee scat sddaidateeds 67 


@ The South Coles Levee cycling 
plant. The flow cycle for the cycling 
plant was developed by. the plant engi- 
neers. This group is composed of engi- 
neers from the participating companies 
who were appointed by the managers of 
their respective companies. 

The plant engineers’ first assignment 
was to develop a flow cycle for a cycling 
plant to handle 50,000,000 cu. ft. per 
day of flash gas from the condensate 
area, and 10,000,000 cu. ft. per day of 
black oil production gas. This work was 
begun in January, 1943. It was com- 
pleted and submitted to the contractors 
for bids in January, 1944. It was also the 
duties of the engineers to select the plant 
equipment and to analyze the bids re- 
ceived from the contractors. The results 
of their analysis of the contractors’ bids 


were submitted to the managers group | 


who selected the contractor. 

The contract for the construction of 
the cycling plant and field lines was 
signed in September, 1944, and the con- 
struction work started at that time. The 
plant was completed and placed in op- 
eration on November 24, 1945. 

The plant is of the oil absorption type 
with a processing capacity of 60,000,000 


cu. ft. per day of wet gas. Under present 
operating conditions the overall plant re- 
covery is 98 per cent of the normal bu- 
tane, 88 per cent of the isobutane, ap- 
proximately 30 per cent of the propane 
and all of the pentane and heavier frac- 
tions at present load conditions. 

Approximately 45,000,000 cu. ft. per 
day of wet gas enters the high pressure 
absorber at 1500 lb. The gas rate to the 
high pressure reabsorber is 15,000,000 
cu. ft. per day. This vesse] operates at 
450 lb. The low pressure reabsorber op- 
erates at 175 lb. and processes approxi- 
mately 1,000,000 cu. ft. per day. The 
residue gas from the 450-lb. reabsorber 
and the 1500-lb. absorber amounts to 
approximately 54,000,000 cu. ft. per day. 
This gas is taken through the gas-engine- 
driven compressor units to the injection 
wells. The gas from the 175-lb. reabsorb- 
er is burned as plant fuel. 

At rated capacity the plant is expected 
to recover approximately 7000 bbl. per 
day of liquefied products, namely, 4650 
bbl. of 50 deg. API debutanized conden- 
sate, 715 bbl. of natural gasoline, 660 bbl. 
of normal butane, 440 bbl. of isobutane, 
and up to 600 bbl. of propane. 


@ Field system. The field line system 
is designed to transport the gas from 16 
producing wells to the plant; however, 
the number of producing wells will in- 
crease as the drilling campaign is com- 
pleted. Each production well has a sep- 
arate flow line to the plant where the well 
effluent is measured through an orifice 
meter. The production lines are of 3-in. 
and 4-in. Grade B pipe. The maximum 
pressure drop allowed in any producing 
line is 100 lb. from the well to the plant. 
The longest production line is 7000 ft. 
The production lines are designed for a 
working pressure of 3000 lb. at 160°F. 
These lines operate at full wellhead 
pressure with all pressure reduction 
taken through a flow bean at the plant. 
It was thought not advisable to take any 
pressure reduction and consequent tem- 
perature reduction at the well because of 
the possibility of hydrate formation. All 
production and injection lines are insu- 
lated and carried on concrete piers with 
expansion loops approximately every 
1000 ft. 

The injection system is of the main 
header type,a single line running through 
the field with branches to each injection 
well. An orifice meter is installed on each 
of the branch lines. The injection wells 
are located along the high of the struc- 
ture. The injection system is designed 
for 4000 Ib. at 180°F. Each injection 
well is equipped with a check valve at 
the wellhead. The branch lines to the 
injection wells are of 3-in. and 4-in. pipe. 
The main injection header is 8-in. Grade 
B 1\%-in. wall pipe at the plant. and 
grades down to 4-in. Grade B, Schedule 
120 pipe. Expansion bands are installed 
at every well, both production and in- 
jection, to eliminate the possibility of 
transmitting any stress from the lines to 
the wellheads. kkk 

This is the first part of an article 

by Mr. Foote. The second and con- 


cluding part will be published in 
an early issue. 
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@ CHECK 


THE GENERAL AMERICAN 


WIGGINS 


DRY SEAL GASHOLDER 













A 100% Dry Seal 


Eliminates anti-freeze, 
corrosion and seal maintenance. 


Long Lived 
Dry Seal Gasholders 
have been operated with the same 
seal for over 10 years. 





Protect the Value of your Petroleum 

Products with the. Improved Features of 

the Wiggins Dry Seal Gasholder. 
(all features are patented) 


Dependable 
Operation 

Working Parts cannot stick or 
jam. More than ample clearances 
are inherent in the design. 


Low Working 
Pressure 


This promotes safety for com- 
mercial gasholders, and is ideal 
for a vapor balancer with cone 
roof storage tanks. 











Cost Efficiency 


A structure that pro- 
vides economical gas and vapor 
storage in capacities from 1,000 
to several million cubic feet. 














GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 SOUTH LASALLE STREET, CHICAGO 


With Branch Offices in: New York, Washington, Cleveland, Buffalo, Pittsburgh, St. Lovis, New Orleans, Tulsa, Dallas, 
Houston, Seattle, Los Angeles 
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Large power-type rig 


in West Texas unitized 


to facilitate moving 


By K. MARSHALL FAGIN, Field Editor 


EE nuancep by many specially unitized 
pieces of equipment that make it easier 
to rig up, tear down, and move from lo- 
cation to location, Carl B. King Drilling 

Company of Mid- 
| EXCLUSIVE | land, Texas, has re- 

cently completed its 
first well with a new power-type rig* that 


*An “Oilweli’”’ No. 96 Mechanical Rig manu- 
factured by Oil Well Supply Company, Dallas, 
Texas, and described in detail in the May, 1946, 
issue of The Petroleum Engineer, page 51. 
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is controlled by compressed air-actuated 
clutches and designed to drill to 16,000 
ft. with 314-in. drill pipe. 

Humble Oil and Refining Company's 
Harris No. 1, situated about 15 miles 
southwest of Water Valley in southeast 
Sterling County, Texas, being an ex- 
ploratory well, was drilled, cored, and 
tested carefully during a period of four 
months, extending from March to July, 
1946. A 13%g-in. surfacee pipe was set at 
725 ft., and 95¢-in. intermediate casing 


P 425. 


General layout of pipe-rack 
side of King company’s rig. 


string was set at 3937 ft. and cemented 
with 2000 sacks of cement. Low water 
loss mud had to be carried most of the 
way to the total depth of 8402 ft. due 
to the numerous shale beds encountered 
in this area, which is known as the 
“shale” basin. 

Under the general supervision of J. 
Ed. Warren, president of Carl B. King 
Drilling Company, and a director of the 
American Association of Oilwell Drill- 
ing Contractors, the substructures and 
special parts that are used in connection 
with this new drill- - 
ing rig were design- },Ba Qvatran presi. 
ed by B. R. Scha- Drilling Company. 
barum, equipment ; , 
superintendent, and ’ 
installed by W. C. 
Murphy, drilling su- 
perintendent. 

@ Engine substruc- 
tures. Fig. 1 shows 
the plan and eleva- 
tion views of one of 
the two main engine 3 
substructures. Fig. 2 
shows the plan and 3 
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engine house substructure. ELEVATION 


FIG. 2. Drawings of pump transmission- 


, drive substructure and back up post. 
elevation views of the substructure that 






























































carries most of the weight of the out- at i os | 

board mud pump drive assembly. These the -- 4 ---—- 4-4--- 

substructures are constructed with 414- : mr 

in. drill pipe legs braced with 3-in. drill : I I$'D1A. Loop. TAP FOR ALEMITE 

pipe welded to 10-in. 49-lb. I-beams on ‘ i 2 & 0.0. BUSHING 

the top and bottom. The bottom I-beams o i x 40.) STEEL 

are beveled at each end to form a skid- eiiiianiaad 

type base for each unit. 1 ‘e ” 
The two main engine substructures ; is * z 

are fastened together by bolted connec- ind EEN Leiel anenenenenes a 

tors 335 in. long as shown in the upper i ' _—. 











| 


: , T 2-REQUIR 
righthand corner of Fig. 1, making a a or 2 aa 


main platform about 15 ft. wide by 2714 6-2" ated § 
ft. long. The skid-mounted drawworks 6 
rests on the front end of the platform, + 
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and the three skid-mounted engines are 
arranged across the beams on the re- 
mainder of the platform. 


The skid-mounted outboard pump 
drive transmission assembly is carried 
by the 9-ft. 4-in. by 6-ft 2-in. substructure 
that is bolted to the side of the main 
substructure. Side platforms for working 
space are supported by removable pipe 
braces that extend from the outside edges 
of the platforms to the outside edges of 
the base of the main substructures. 





“ 























If DRILL 














The substructures are designed to pro- ALL BEAMS 10 x1i0 —49# 
vide a floor about 10 ft. above the ground ALL PIPES 4% 0.0. DRILL PIPE 
and level with the derrick floor. Although — ” 
this additional height increases the i. : so} 


weight of the rig, it makes it much easier 
to service the engines and transmission 
assemblies and simplifies some of the 
connections to the drawworks. 

A similar but lighter skid-mounted 
substructure, attached to the side of the 
derrick floor to support the drilling 
crew's doghouse at the derrick floor 


Water well pumping unit assembly 
shown in center background, unit- 
ized water pump house at left with 
electric generator house at right. 


156 THE PETROLEUM ENGINEER, August, 1946 
























Larkin’s “Perfect Circle’ Geyser Shoe . . . the most advanced method 
in side-action cementing shoes . . . incorporates every desirable 
feature for floating equipment thot could be determined by querying 
qualified oil field personnel. 

It is designed to safely guide and float the longest casing 
string . . . to evenly distribute slurry around the complete circum- 
ference of the casing . . . to provide a fluid action capable of washing 
the well bore clean, and, through turbulence, to minimize possibility 
of channelling for a reasonable distance above the shoe. 

It’s “field-designed” for safe, sure cementing of today’s deeper 
wells. Your supply store has Larkin “Perfect Circle” Geyser Shoes. 
Ask them. It’s Larkin’s latest contribution toward cementing equip- 
ment perfection. 


LARKIN 
GEYSER SHOE 


“PERFECT CIRCLE CEMENTING” 


Safe -Sure Cementing 


ForTodays DeeperWells 








LARKIN PACKER CO., INC, 
ST. LOUIS, MO. 


WAREHOUSES: Houston, Corpus Christi, Odessa, 
Shreveport, Tulsa, Great Bend, Wichita Falls 
ROCKY MOUNTAIN: E. C. Dilgarde Company 
WEST COAST REPRESENTATION: Howard Supply Co., Los Angeles 
EXPORT: 19 Rector Street, New York City 








}- 


te 


nvl- 








NE 


EEE 


PROICKE 


TION B-B 





- 2 PLATE 







































































































SECTION C-C 





FIG. 3. Drawing of oil bath rotary-drive chain guard. 
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Ten years ago it was generally believed that rosity, and oil and total water saturation 















the occurrence of water in oil sands was an have been taken from On Location Core 


impossibility, because there was no produc- Analysis, the calculation of connate water 


tion of water with oil in many well saturation is necessary for determining the 


completions. Since that time considerable type of fluid that will be produced from a 


research has proved that connate water is iven horizon, and in making quantitative 


not only present in oil reservoirs, but that estimates of the oil content and recover- 


it is as inherent to an oil bearing formation 


as the grains of sand, — and occupies a per- ; : 
; An accurate procedure for making this cal- 
centage of the pore space available for gas* ; ; ; 
culation and adapting the data to practical 
and recoverable oil. ; 
usage is another of Core Lab’s valuable con- 


Thus, after measurements of permeability, tributions available to the industry. 


+ . ‘ ‘ ‘ 
Connate Water is native water found in oil 


and gas bearing strata. 


CORE LABORATORIES, INC. ® DALLAS 11, TEXAS 
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mtains a built-in tool house on 
tne round floor level. 
@ Oil-bath rotary chain guard. A spe- 
ially designed oil-bath rotary chain 
cuard, shown in Fig. 3, is fabricated 
from 3/16-in. hot rolled steel and has 
two 6-in. by 18-in. inspection plate cov- 
‘rs on the topside. It is about 1214 ft. 
ind slips over the rotary drive 
procket on one end and is bolted to 
the drawworks on the other end, com- 
pletely enclosing the rotary drive chain. 
\ 15-in. sprocket wheel is mounted in 
the lower part of the chain guard. This 
sprocket idles against the bottom of the 
chain and tends to prevent the chain 
from slapping when the direction of ro- 
tation is reversed. In addition, the sproc- 





ket serves to keep the chain well lubri- 
cated by rotating in the oil-filled sump F 
that is built around it. Above are shown the flexible connections between water pipes in the roof frame 


@ Hinged trap doors in flooring. The and radiator (left) and water pipes and exhaust pipe (right). Below is a 


house floor is constructed of solid 
a sheet metal flooring. Access to 
connections under the flooring is pro- 
vided by cutting out sections of the floor- 
ing and fitting the sections with hinges 
to form trap doors in the floor. The out- 
side edges of all floors are equipped 
with removable pipe guard rails that are 
welded in sections. 

[he one-piece corrugated sheet-iron 
engine house roof is supported by a 
welded pipe frame as shown in an ac- 
companying illustration. The radiators 
of the three drilling engines are kept 
full of water by using one of the pipes 
in this roof frame to carry water from 
the water supply system. Another pipe 
in the roof is used to put water into the 

exhaust pipes. 

Connections from the pipes in the roof 
frame are of flexible 3¢-in. copper tub- 
ing to withstand the stresses created by 
the vibration of the engines. The flow of 
wate! ) the radiators and exhausts is 


ntl 


Unitized portable work bench. In lower right cor.er are hinged trap doors, 
which allow access to lubricating points and cquipment under the floor. 
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view of the arrangement of the special removable, all-welded pipe rack legs. 





regulated by 14-in. gas indicator cocks 
as shown in the illustration. 
@ Unitized work bench on skids. A spe- 
cially designed skid-mounted work bench 
provides a place on the engine house 
floor for the drilling crew to keep their 
small tools and make minor repairs and 
auxiliary equipment for drilling. It is 
shown in an accompanying illustration. 
An ample supply of fresh water for 
drilling operations was obtained from 
three water wells 110 ft. deep situated 
near the drilling rig. Two of the wells, 
pumped by small twin-crank double 
reduction gear pumping units, supplied 
sufficient water for all needs. The third 
well was available as a standby to supply 
additional water that might have been 
required. 
@ Water system equipment. The water 
well pumping units are powered by sin- 
gle-cylinder 10-hp. gas engines. Water 
was produced into a 1000-bbl. bolted 
steel storage tank. From there some of 
it was pumped into a high 500-bbl. weld- 
ed steel tank for use in the drilling mud. 
The remainder of the water was pumped 
into the high pressure water system by 
a 4-in. by 6-in. power pump driven by a 
single-cylinder 22-hp. gas engine. The 
power pump has a maximum pressure 
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rating of 480 lb. per sq. in. when using 
a 4-in. diam. piston and liner, and op- VARIABLE RING PRESSURE 


erating at a speed of 35 to 75 r.p.m. | 


The water well pumping units and the 
water pump house are built on heavy IS T t i CC2CL™ 
steel skids to facilitate moving them from 


- — to —, = water pump . . 
ipe frame and a 
ror Powe that eliminates the Eternal 
@ Pipe walks and racks. The drill ~ 
walk and racks are made of 6-in. dri e . a 
ted about 39 in. above th D g t ft p k g f 
ee os oo rag Of Soil packing iriction 
itself is made in two sections about 30 


ft. long, 5 ft. wide, and 39 in. high. Six “WHAT AM I DOING UP HERE?” 
4-in. pipe uprights along each side are 


TT ee eaten Those ae | SUFI PACKING FRICTION 
braced by 214-in. tubing welded to the 


top of one upright and the bottom of the »-»+-1S CONn- 
next one. The ends of each section of the 



















pipe walk are cross-braced with 3-in. | stant re- 
pipe welded in place. 

The pipe racks consist simply of three gar d ] ess 
6-in. drill pipe stringers attached at of the load. 


right angles to each side of the pipe 
walk resting on specially designed weld- 
ed legs. The end of each 6-in. drill pipe 
stringer fits over a nipple, which is weld- 
ed to the 6-in. pipe that forms the top 
edge of the pipe walk. The pipe rack 
stringers and the nipples are drilled to 
receive a pin that locks the pipe rack 
stringers to the pipe walk. 

@ Pipe rack leg design. Each pipe rack 
stringer is supported by four of the spe- 
cially designed legs. Each leg consists 
of two 30-in. lengths of 4-in. pipe welded 
together for feet and laid at right angles 
to the pipe rack stringer; a 28-in. length 








“METAL PACKING PRESSURE, 


“WOW I'M GOING 


of 4-in. pipe welded upright from the WHERE I actuate d 

center of the feet; and a 24-in. length of 

6-in. pipe centered on top of the upright SHOULD by cylinder 
and welded parallel to the pipe rack 6o /" 

stringer (at right angles to the feet). ‘ pressure, 






The top half of the 6-in. pipe is then 
cut off with a cutting torch and allows 
the 6-in. pipe rack stringer to rest in the 
section of 6-in. pipe that remains welded 
to the 4-in. upright. This arrangement 
provides pipe racks that are stable and 
yet very convenient to dismantle and 
transport from one location to another. 
@ Electric generator house and bu- 
tane tanks. Electricity for lighting the 
drilling rig is supplied by a 10-kw., 125- 
v., 80-amp. generator driven at 1200 
r.p.m. by vee-belts from a 15-hp. single- 


follows the 
load. 





cylinder gas engine. The generator and ; ing 
caine ook sacaiaet ta > Stain dee The results of using France Metal Packing 
house situated near the water pump are minimum power consumption, negli- 

ouse as shown in an accompanying illus- i j j » 
tration. A large section of one side of the gible rod wear and long life with outstand 
doghouse is cut out and hinged to allow ing economy. 


it to be supported by pipe poles and thus 
serve to shade and ventilate the machin- 
ery in the doghouse. 

Two 1600-gal. skid-mounted butane 
tanks 54 in. in diam. and 14 ft. 5 in. long 
with rounded heads and designed to 
carry a pressure of 50 lb. per sq. in., 
supplied the fuel for all the gas engines 
used on the first well. 

The design for a portable back-up post 
is shown in Fig. 2. It is welded together 
from pieces of 654-in. and 414-in. pipe, 
and provides a sturdy fulcrum for the 


back-up tongs. a REPRESENTATIVES IN PRINCIPAL CITIES 
THE PETROLEUM ENGINEER, August, 1946 163 




















The New 21” to 4” Geared Pipe Threader | 
ald 2 led caricr 1 woe 
New Fei cal No. 4P 


@ Surprisingly easy to handle — that’s one big advan- 
tage you find RIGID has engineered into this new 4P. 
Geared die stocks for 2" to 4” pipe can’t be feather- 
weight but they can be far easier to use —and this one is. 
It gives you smooth perfect threads with least possible 

effort. Look, now — 











SO NE Oe ia SNE BBB RES Sos 






New 4P is 
extra easy 
to carry. 


Balanced loop handles make 
new 4P extra easy to put on pipe. 


New 4P has 5 chasers for smoother threading. 


Balanced Loop-handles. Easy easily cut clean accurate threads, 
to pick up, easy to put straight standard or tapered, drip threads, 
on pipe — no slipping or tipping short nipples. Ratchet handle 
over. And easy to carry withone with each 4P; RIGAID universal 
hand... . drive shaft available for power 


Quick-setting Workholder. tive... .- 


Mistake-proof—you set it to size . 
before you put it on pipe, then Extra Easy Upkeep. Twin- 


tighten only one screw. No bush- anchored drive shaft turns in oil- 
ings to bother with or lose... less bronze bearing—never needs 

oil. Grease packed gear is fully 
Easy Pipe Threading. Four enclosed, safe for you, safe from 
sets of 5 high-speed steel dies dirt and wear. ~ 


o 
YOU'LL LIKE the new rugged steel-and-malleable 4P— it’s 
a true worksaver RIGID, precision made throughout — 
, more for your money. Production still limited — see it at 
Quick-setting workhold- your Supply House. 


er sets to pipe size before 
putting on pipe. 


Millions of RIFAID 


feclsinve -s- WORK-SAVER PIPE TOOLS 











The Ridge Tool Company 
Elyria, Ohio, U.S. A 
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Meehaniecs and economies 
of dual completions 


By HUBERT C. LAIRD 


Otis Pressure Control, Inc.* 


KF rom the mechanical standpoint, dual 
completion of a well is largely an out- 
growth of the practice of controlling 
ratios by blocking off a part of the gas- 


bearing portion sit- 
Batti uated above oil- 

bearing portion of a 
producing formation. Correctly placing 
the packer to admit the desired amount 
of gas into the tubing was often very 
difficult. The packer had to be reset sev- 
eral times in many instances before the 
desired results were obtained. 

This difficulty led to the development 
of equipment that made it possible to 
admit the gas into the tubing at the de- 
sired rate from the annulus above a 
packer that was set near the gas-oil con- 
tact or opposite a break between the 
vil-gas sections of the pay. This type of 
completion was practiced in the Jeffer- 
son field in the latter part of 1935 or 
early in 1936. followed by its application 
in Rodessa and Hobbs. This type of com- 
pletion received some publicity in Sep- 
tember, 1936.7 

With equipment available for the type 
of completion just described, it was a 
simple matter to set a packer between 
two separate formations and utilize the 
gas from an upper zone to produce oil 





*Temple P. Hoffer, petroleum engineer, Otis 
Pressure Control, Inc., assisted in the prepara- 
tion of this article. 

+‘‘Progress in Bottom Hole Choking,”’ by H. C. 
Otis, The Petroleum Engineer, September, 1936. 


"TABLE 1 


Chronological progress of dually com- 





pleting oil and gas wells in Texas. 





| Number of dual completion permits 
granted by the Texas Railroad 





Period | ____ Commission 
E | *Combina- 

Dual oil |Dual gas} tion oil and | Total 

| gas 
Year 1940... | } 4 24 25 
Year 1941. | 29 17 46 
fear 1942.... 36 34 70 
Year 1943... | 110 17 18 145 
Year 1944. 238 29 36 303 
Year 1945....| 159 77 28 264 

January 1 to 

April 15, 1946 41 10 16 67 
Grand totals | 548 199 173 920 


*Indicates upper gas and lower oil, or vice versa, dual 
wells. 
Notes: (1) In preparing the above table, gas-condensate 
pays were classed as gas pays. 

2) The above table includes only wells in which 
both pays are productive. Some 15 dual wells tn 
which one or both pays are used for gas injection 
purposes are not listed. 





from a lower zone. At the same time gas 
could be produced at the surface from 
the casing. Some of the earlier dual com- 
pletions were of this type, that is, upper 
gas and lower oil. 


@ Dual completions in California. Due 
to the fact that many of the fields in 
California have from five to seven pro- 
ductive formations, California operators 
were among the first to dually complete. 
In 1939 approximately 100 wells were 
dually completed in the Montebello field 
alone. It is estimated that to date there 
have been more than 300 wells dually 
completed in California, including wells 
in the Long Beach Harbor, Paloma, Ket- 
tleman Hills, Coalinga, Riverdale. and 
other fields. These dual completions do 
not include wells in which more than 
one formation is produced from the well 
bere without maintaining separation. 

Inasmuch as there is no state regula- 
tory body in California having jurisdic- 
tion over the drilling and producing of 
oil and gas wells, some operators in that 
state produce a number of formations 
through a single bore without any at- 
tempt to separate one pay from another. 
Other operators in California, however, 
have recognized that it is to their ad- 
vantage in some instances to maintain 
separation between the productive for- 
mations and have utilized the practice of 
dually completing. Due to sand condi- 
tions. however, some operators feel that 
dual completions are not desirable, be- 
cause of difficulties encountered in pull- 
ing packers when large quantities of 
sand settle out in the annulus above 
them. 


P 459.5 


@ Dual completions in the Mid-Conti- 
nent. For the last five years operators in 
the Mid-Continent and Gulf Coast areas 
have practiced dually completing oil and 
gas wells. Deeper drilling and the pene 
tration of more than one economically 
productive pay with one well bore has 
induced many operators to dually com- 
plete. Critical shortages of steel and 
manpower coupled with urgent needs 
for oil during the war led to a much 
quicker adoption of the practice than 
could have been expected during normal 
limes. 

The State of Texas, because of its 
leading position in oil production, has 
the greatest number of such applications. 
Data from this State indicate how ex- 
tensively and in which fields this type of 
completion has been used. 

Table 1 presents a summary of such 
information showing the chronological 
progress of dually completing oil and 
gas wells in Texas. Table 2 shows the 
dual completions granted in the major 
fields, and Table 3 is a tabulation of the 
dual completions granted in all fields in 
Texas. 

Table 4 shows that 63,098 oil and gas 
wells were completed in Texas, Louis- 
iana, and Oklahoma since 1940 and that 
1123 of these, or 1.78 per cent, were dual 
completions. Although most of the dual 
completions were in Texas, a slightly 
larger percentage of Louisiana’s new 
wells were dually completed. 

Louisiana had 153 dually completed 
wells. Most of these wells are of the 
dual oil type and are found in the Neale 
Hackberry, Pine Prairie, Lisbon, White 
Lake, and other fields. In Oklahoma ap- 
proximately 50 wells have been dually 
completed. These are located in the Ce- 
ment, Chickasha, New Garber, Pauls 
Valley, and West Moore fields. 

The tables do not reflect the number 
of wells that have changed status due 
to the abandonment of one or more pays. 
as this data was not readily available. 
Due to the newness of production repre- 
sented by dual wells, however, it is be- 
lieved that the figures are fairly repre- 


TABLE 2 


Sumunary of dually completed oil and gas wells in Texas. 





Field | County 
Seeligson Jim Wells... .. 
Stratton........ Nueces........ 
Eee Nueces.... 
Wimberly Jones. . 
Stowell Jefferson . . 
Carthage Panola 
New Hope Franklin 
Reddin Jones 
Garcia Starr 
West Ranch Jackson 
Old Ocean Matagorda. . 
Placedo Victoria....... 
Mayo Jackson. . 
Sheridan. ... Colorado 
East White Point San Patricio 
LaRosa 


Refugio. . 


121 other fields. ... 


Grand totals 


| 


*Indicates upper gas and lower oil, or vice versa, type completions. 


Notes: (1) Gas-condensate pays are classed gas pays. 


(2) Only dual wells with both pays productive are listed. 


| 


| 


Number of permits granted by the Texas Railroad 
Commission through April 15, 1946 


Dual oil Dual gas *Combination Total 
oil and gas 
144 6 150 
39 31 5 75 
20 35 11 Hb 
60 he 60 
46 2 2 50 
3 42 } 4s 
33 33 
25 25 
20 20 
15 IS 
17 17 
13 l 14 
11 2 13 
12 12 
11 11 
1 4 10 
9] 76 131 298 
48 199 173 920 
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sentative of the number of dual wells 
now producing in these three states. 

@ Dual completion presents problems. 
The dual type well presents problems 
during completion and production that 
are not encountered with single forma- 
tion wells. Drilling, running casing, and 
cementing dual wells present no prob- 
lems other than those encountered in 
drilling deep single pay wells. The well 
becomes a dual type after the casing has 
been perforated opposite the two pays 
selected. Common completion practice 
is to control hydrostatically the pays 
while running the tubing and tubing- 
casing type packer. 

Many makes and several types of 

packers are used in dual wells. In many 
cases packers used in dual wells are the 
same casing-tubing packers used in sin- 
gle zone wells to seal the casing-tubing 
annulus from the pay section. 
@ Duals require sub-surface equip- 
ment. In completing and producing a 
dual type well, however, it is necessary 
that equipment be used that will permit 
placing the tubing in communication 
with the casing-tubing annulus at will. 
This communication is required to re- 
lieve the upper pay of hydrostatic heads 
after the tubing has been run and the 
packer set. 

The upper pay is ordinarily brought 
in by circulating or swabbing the tub- 
ing. Also, this communication is re- 
quired, if it is desired to subject the up- 
per pay to hydrostatic heads and con- 
trol after the pay is brought in. 

Several makes of packers are designed 
to permit placing the tubing and tubing- 
casing annulus in communication by 
moving the tubing to open either circu- 
lation holes or valves. These packers 
generally perform satisfactorily so long 
as the tubing and component parts of 
the packer remain free to move and no 
foreign matter lodges in the seat to pre- 
vent reclosing. 

@ Dual packers have to withstand 
pressure differentials. Another service 
requirement of packers used in dual 
wells is to withstand variable pressure 
differentials between the two pay zones. 
Frequently the pays produce with much 
different pressures opposite the forma- 
tions and thereby subject the packer to 
very low or very high differential pres- 
sures. It follows that the sealing elements 
of the packer should be designed to with- 
stand these pressure differentials, how- 
ever small or great, frem either direction. 

Further, the design of the packer 
should be such that there will be no 
movement of the packer up or down the 
hole because of pressure differentials. 
Some packers utilize much of the weight 
of the tubing to hold them in place. This 
tends to crook the tubing in the casing, 
and in some wells has made the installa- 
tion and removal of production equip- 
ment within the tubing difficult. 

Fig. 1 shows a packer that was special- 
ly designed to meet problems encount- 
ered in dually completed wells. A pres- 
sure differential from either above or 
below this packer tends to lock it more 
securely in the casing. Pressure applied 
from above the packer will transmit a 
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Locale and extent of dually completed oil and gas wells in Texas. 


TABLE 3 





Number of permits granted 


Commission through April 15, 1946 


the Texas Railroad 




















Field County Dual oil Dual gas *Combination Total 

oil and gas 
ca giarciccWars-« wasine Sewak DR KckunbenausGueeee 1 ss wi 1 
PID i senvincecesvacinirs Ros arsine sencnannn 20 35 11 66 
_____ Bea re: ON Se ia 3 = 3 
MN os oui siainmamawrencard II 55.2.5 s,a:scsacieis bcaaci ‘ 3 ; 3 
NN sia a sicaotinemaceaele Serer eee 1 we ss 1 
er Ree 1 1 a. 2 
Resse ssa:cniae ine so-sieccare nee ua 3 Se 3 
| Serer ra Oe aici cia cial erslacets e ne 5 5 
| Ee ao 2 1 os 3 
0 eer ee ea ee , ie 1 1 
LEE Sree - re 1 1 
ee reer SET iia cas wcomakoten ‘i wa 1 1 
DIE cixisniecisccinec cs qennt IL Si diacaea vieigiecenasase ste ae i « 1 
ARE ere SL ib. a25 a/b soa Reanien fe ae 1 1 
RR icdik: 5 sedicnie.s's ocean RN ksisc nd ocieeewaweas 3 ss ap 3 
IR acca sig vitae os Ooreen | SS errr nv - 1 1 
RN 5s s2rk: Shore Sranaravolacaasecn RAR rere 3 42 3 48 
_. . . SAR ee fe rere re ; 1 7 8 
2 ere ee 2 7 9 
re MINS Sa ciscancateans 1 te 1 
On eee BU IOIN, o.0.0:6:0:5 sia0:s:0.0'0' Ss sf 2 2 
SE SS ee MN oo aau so caaess s 1 1 
Columbus. . OS Serer re rr ie od 1 1 
eer 2 ; ap 2 
(RRR RE 5a < 1 1 
Dickingon................--. OS rere ee 1 2 a 3 
eer Serre aa s 1 1 
East Longhorn. Bh aioe mesa EASES RE AS Frerctnr 1 Ne is 1 
East White Point............. ee 11 ee me ll 
Goo ciansinrd:dsiatie nso 0see | RR Ee . 1 mn 1 
ee ee eee ee are 2 m2 2 2 
NR acts cavars acral acbtarsoocoin PR 56 .cnoa nie ae was 1 és 1 
puoenee Pitot caalnaaacietae eer : 2 2 
Deed ccar civ mersipnenee SERRE ree cree = 1 1 
Fig 7 Ridge Se enon rae re 3 a 3 
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Fort Stockton i a SE Sai a i ek Gris faiae wee an sg 1 1 
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: ee 1 1 
Se 1 1 2 
3h z 1 1 
; EA 1 1 
1 me bs 1 
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es. Se 1 1 
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a5 4 nn 7 
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: ae 1 1 
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1 ae ee 1 
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e oA 1 1 
af sia 1 1 
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Plymouth. ..... * 1 1 
Quinto Cree = 1 1 
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San Salvador................ nm . oes 
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*Indicates upper gas and lower oil, or vice versa, i completions. 


Notes: (1) Gas-condensate pays are classed gas pa 
(2) Only dual wells with both pays adnan are listed. 
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TABLE 3 (Continued)—Locale and extent of dually completed oil and 
wells in Texas. 


Field 


ypper 


sur 
yerson Dome 


West B imont 








County 


Jones 


Brooks 

Jim Wells. . 
Duval 
Colorado . 
Hardin...... 
Bee 

Liberty 
Jefferson. . 
Nueces.... 
Duval..... 
San Patricio 
Duval.... 


| Jim Wells 


Jim Wells. ... 


Harrison . 


| Gaines. 


Winkler 
Jefferson 
Brazoria 
Jackson 
Orange. . 


| Jackson. ... 


Winkler 


Pecos 


| 
ae 








WI Creek | Live Oak 

W r Willacy. 

W Coleman. . . 

Wilso Jim Wells 

\ ’ Jones. . 

\ Wood... .. 
V Refugio. . 
Archer..... 
Hidalgo... . 

| 

= 

| 


Gas-condensate pays are classed gas pays. 


fas 








Number of permits granted by the Texas Railroad 
Commission through April 15, 1946 — 


Dual oi! | Dual gas *Combination Total 
| oil and gas 

1 I 

, l 1 

144 ; 6 150 

: 3 3 

12 12 

1 1 

2 1 3 

; 1 1 

46 2 2 50 

39 31 5 75 

1 | 

a 1 1 

‘ 1 1 2 

3 3 

1 ] 

1 | 4 5 

; 1 1 

4 ; 3 7 

1 | 1 2 

4 ; 4 

| ! I 

} 2 2 4 

1 | 

1 | 

15 3 Ws 

7 : 7 

1 l 

1 1 

1 1 9 

9 2 

: ! ! 

60 60 

1 l 

a 1 ] 

i 1 

1 1 

548 i99 173 920 


s upper gas and lower oil, or vice versa, type completions. 


2) Only dual wells with both pays productive are listed. 





force from the upper packer element 
through the body of the packer to the 
slip mandrel, thence to the slips, and 
finally into the walls of the casing. Pres- 
sure from below will exert a downward 
force on the slip mandrel, because of 
the difference in areas of sections repre- 
sented by the diameters of the polished 
collar and the outside of the main man- 
drel. This pressure locking feature per- 
mits the secure installation of the pack- 
er in the casing without applying any 
force from the tubing. If an operator 
wishes to support part of the weight of 
the tubing string on the packer, how- 
ever, the packer is designed to stand it. 
In practice, the tubing is landed so that 
the polished collar is resting the desired 
amount on the slip mandrel. 

The opposed-cup type packing ele- 
ments are very effective in sealing 
against high and low pressure differ- 
entials. This packer also possesses a 
feature not found in all packers; that 
is, the only operation necessary to pull 
the packer is to pull up the tubing. Ro- 
tation of the tubing or feeling for J-slots 
is not necessary. This packer like some 
others is constructed with a by-pass for 
running, pulling, and, in the case of two- 
zone wells, washing in the well. 

@ Removable subsurface equipment 
used in dual wells. The necessity of plac- 
ing the tubing in communication with 
the casing-tubing annulus during dual 
well completion operations has been 
stated. In order to open the annulus to 
the tubing by means of packers it is 
necessary to move the tubing. In pro- 
duction operations this is both time con- 
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suming and costly once the tubing has 
been landed and surface connections 
made. Efficient production of two-zone 
wells requires that equipment be used 
that will readily and positively open and 
close the tubing to the annulus. Remov- 
able subsurface equipment is being used 
to meet both completion and production 
problems. 

Fig. 2 represents a bottom-hole choke 
that is installed and removed on a wire 
line. The side door choke assembly con- 
sists essentially of three parts; namely, 
the landing nipple, the side door choke, 
and the check valve. The landing nipple 
has four ports in the wall and is made 
up in the tubing string at the time the 
tubing is run. Whereas, the side door 
choke and check valve are run and pulled 
under pressure on an ordinary steel 
measuring line. The choke proper con- 
sists of a pack-off section and a locking 
device. 

The packing is arranged so that flow 
around the pack-off section is prevented 
regardless of whether the greater pres- 
sure is from the upper or lower zone. 
The purpose of the check valve is to pre- 
vent flow from the upper zone, through 
the landing nipple, and into the lower 
zone. This equipment is ordinarily in- 
stalled immediately above the packer 
in a two-zone well and has provided an 
effective means for operators of dual 
wells to perform the following comple- 
tion and production operations. 

1. Acidize either zone independently 

of the other. 

2. Take pressures of each zone inde- 

pendently of the otlier, even though 


the upper zone possesses a higher 
formation pressure. 

3. Kill the well by circulating through 
the side ports. 

1. Circulate above and wash loose 
sticky packers that have to be 
pulled. 

Fig. 3 shows an application of side 

door chokes to independently acidize 
zones in duel gas wells in the Carthage, 
Texas, gas field*. This application is 
considered unique, because the side door 
choke in conjunction with a second pack- 
er enabled the selective acidizing of cer- 
tain sections of the lower pay zone. 
@ Landing nivple used in testing 
packer setting. Fig. 4 represents a type 
of landing nipple that is being used with 
the type of side door choke shown in 
Fig. 2. This nipple is equipped with a 
lead washer and washer support that 
will withstand excessive pressure differ- 
entials provided the higher pressure is 
applied on the annulus side of the nip- 
ple. If the higher pressure is applied in- 
side the tubing, however, a very small 
differential will shear the lead washer 
and connect the tubing and annulus. 
Once the washer is sheared the nipple 
and choke function in the same relation 
as that shown in Fig. 2. 

The main purpose of this tool is to 
expedite testing the packer for leakage. 
The packer is set and pressure applied 
immediately in the annulus. [f the pack- 
er is not leaking, then pressure is ap- 
plied inside the tubing and the side ports 
in the landing nipple opened for subse- 
quent completion and production oper- 
ations. The above procedure enables the 
operator to test the packer prior to 
bringing in the upper pay. If the packer 
is not sealing, the operator does not have 
to kill the well again to remove, re-run 
or re-set the packer. 

@ Zones switched without removing 
choke. Another type of side door choke 
that is being used successfully in cer- 
tain areas permits switching either upper 
or lower pay into the tubing without re- 
moving the choke from the well. The as- 
sembly consists essentially of a landing 
nipple that is made up as a part of the 
tubing string, the side door choke, ar‘ 
a removable plug. The nipple contains 
two sets of side ports rather than the 





_ *“Selective Acidizing Increases Well Capac- 
ity” by Paul L. Shelton and J. M. Clark, The 
Petroleum Engineer, May, 1946, Pg. 235. 


TABLE 4—Number of oil and gas 
wells completed in three states 














by years. 

Year Texis |Louisiana]Oklahome] Total 
1940 9,775 1,704 1,747 13,226 
1941 9.827 1,664 2,110 13,F01 
1942 4.688 879 1,159 6.726 
1943 4.421 673 1,184 6,278 
1944 5,696 786 1,791 8.973 
1945 7,650 1,167 2,445 11,262 
1946 (to May) 2,558 411 763 3,732 
Totals 44,615 7,284 11,199 63,098 
Dual comple- ek am _ 

tions... .. 920* 153 50 1,123 
Percentage of | 
total. 2.06 2.10 0.45 17 








*The 920 dual completions in Texas were made in 137 
fields by 159 operators. 
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Reproduced above is an unretouched portion of an Otis Tubing 
Caliper log indicating pitting and severe corrosion beyond the 
margin of safety in the upper ten joints of tubing—as reported 
from a Tubing Corrosion Survey made recently with the Otis 
Tubing Caliper. Corroded areas are indicated by the erratic lines 
having peaks in proportion to the extent and depth of penetration 
of corrosion. Table below (also included in each Tubing Corro- 
sion Survey Report) shows how the condition of each joint is 
studied and individually analyzed. 





TABULATION OF CORROSION DAMAGE OR PIT DEPTHS 
Maximum Pit Depth 



































JOINT NO. TOP UPSET | BOTTOM UPSET | BETWEEN UPSET 
1 .08 10 .03 
2 | 10 WW 
3 | .03 .07 f 
4 | .04 .03 general corrosion 
5 .05 .06 severe general corrosion 
6 04 | 03 | O05 severe general corrosion 
7 .03 .03 | .05 severe general corrosion 
8 05 .05 03 
9 03 .04 05 
10 .03 | .03 | .05 severe general corrosion 








The regular peaks (shown on the above log) are indications of 
couplings, and the numbers on either side of the couplings refer 
to the number of the tubing joint in the well as counted from 
the surface. In 2” tubing the top of the peak as shown at each 
collar represents a diameter of 2.3”. For detailed interpretation of 
the tabulation above, use the following key: 


‘¢ Reduction in Wall Thickness |‘; Reduction in Wall Thickness 















































Pit Depth Between Upsets In Upsets 

.02 | 10.5°7 

.03 | 16 | 10.5°% 
.04 | 21 } 14 
.0S | 26 | 17 
.06 | 32 | 21 
.07 | 37 | 24 
.08 | 42 | 28 
0S | 47 | 31 

10 53 | 35 

1 58 38 

12 63 42 

13 68 45 
.14 74 | 48 
Rt | 79 | 52 





FIELD OFFICES: TEXAS: HOUSTON CORPUS CHRISTI and LONGVIEW. OKLAHOMA: 


T.M. REG. 


OKLAHOMA 





OTIS 
TUBING 
CALIPER 


Requests from operators for Tubing Corrosion Surveys 
continue to increase as use of the Otis Tubing Caliper 
proves a quick, economical, and accurate method of 
detecting corrosion and indicating reduction in wall 
thickness. In some areas where corrosion is known to be 
prevalent, surveys are being made of new strings of tubing 
in order to establish periodic checks on corrosion progress. 


The Otis Tubing Caliper is run under pressure on a steel 
measuring line by experienced Otis crews. It operates on a 
mechanical, direct-contact principle—six spring-loaded 
feeler arms are pressed against the tubing wall and con- 
nected to a stylus which records their movement on a 
metal chart. (See above). As much as 10,000 feet of 
tubing has been surveyed in a single day. 


Write Otis Pressure Control, Inc., 6612 Denton Drive, Dallas 9, Texas, 
for further information and charges for Tubing Corrosion Survey. 










City NEW MEXKICO LOUISIANAS™NEW IBERIA 


oTis ENGINEERING CORPORATION—-MANUFACTURE AND DEVELOPMENT 
DISTRIBUTORS: OTIS PRESSURE CONTROL, INC., DALLAS, TEX. OTIS EASTERN SERVICE, INC., BOLIVAR N Y, WESTERN PRESSURE CONTROL, LOS ANGELES, CALIF 
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OTIS SEPARATION 
TOOL 


OTIS SIDE 
DOOR CHOKE OR 
LOWER PACKER 


2%" OTIS SIDE 
DOOR CHOKE 
UPPER PACKER 


: 2" 
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5 
+ 
Be 
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Simply because it cuts a larger diameter core and 
keeps all the core it cuts, the Hunt Wire Line Core Barrel 
has established an outstanding record for higher core 
recovery in fields everywhere. Maximum recovery with 





minimum distortion is achieved on every core. 


That's possible because of Hunt's simplified design 
with the inner barrel that floats. The inner barrel has no 
part in cutting the core... thus, the barrel doesn't ‘grind ; i 
down" the core diameter. It simply receives and protects ~ 
Ez ia 


the core that is cut. 


Se 
The Hunt Wire Line Core Barrel has fewer parts and 
threaded connections, by far, than any other wire line yo 
barrel. This means less inventory requirements, more eco- % 
nomical operation and greater dependability. Check it on 
ee Se 


your next job ... and let the Hunt Wire Line Core Barrel 
check the job for you. 






HURL COE COMPAINY 


FIELD SHOPS: Houston, Bay City, Corpus Christi, Jennings, Harvey 


EXPORT SALES: Hunt Export Company, 19 Rector St., New York 
Adva. Pte. R. Saenz Pena 832, Bucnos Aires 

















> on BUSINESS BUILT ON ZL SERVICE 
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of the Oil Fields! | 
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. MAA ast CLIMAX FAST AND SMOOTH GET-AWAY 
sf, fSUi-~” be afte plus rugged construction win quick praise 
LL lee from performance-wise drilling crews. Three 

heat of the Model VU-420 12-cylinder V-type 





. f a wt se “a ‘i 
usr Mild Te engines (illustrated) compounded will develop 
Lalli ——— a total of 1250 h.p. Here’s the on-the-job 
Kit —_ power you need for deepest — 


drilling. 


PewGl 
y We, 
= 
o 





; ST iikedae i 1 = 
Builder of Climax DIESELS and GENERATING SETS “Wtalga 


@ cuimax BLUE STREAK engines being in- 
stalled in pipeline pumping station. 









@® CLIMAX ROI 6-cylinder engine driving 
water pump in large refinery. After 24,000 
hours of continuous running, day and night, 





cylinder wear was .003” or less and only 













rings and one exhaust valve had to be re- 





placed. Oil consumption: when new, 2 ats. 


EAN 


per day; after 2% years constant service, 
only 4 qts. per day. 


BITN E RATRN LINDT AMY 206 ET RIM: 


CLIMAX OPERATING ADVANTAGES 


Fast, smooth acceleration * Rugged con- 
struction * Medium speed * Easily access- 
































: ‘ , 
; ible for maintenance * Parts stocked at all 
' | actiye field points * Expert field servicing. 
i @& CLIMAX VU-280 rated 280 h.p. max- | 
: — at : 100 r.p.m. with ——- +. ¢ GET THE FACTS on these ae 
© and auxiliary equipment. 8 cylinders, y its, built to keep on doin 
} cycle, “V" type. A compact, powerful wi eee roel alee For bulletins be arte 
° onse si; 
engine for deep drilling or heavy duty ' detailed specifications and performance 
Rieti _ ff data, write Climax Engineering Com- 
ie : eee pany, General Offices, Clinton, Iowa. 
MIO-CONTINENT DISTRIBUTOR CAUFORNIA DISTRIBUTOR © = Regional Offices: Chicago, Tulsa, New 
The Continental Supply Compony Climox Engines & Parts Company York. Factory Branch: Climax Industries, 
General Offices, Dallos ~ 2050 Santa Fe Ave., Los Angeles Inc., 901 Sinclair Bldg., Ft. Worth, Texas. 
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one set shown in Fig. 2, the lower set of 
ports being enclosed by an enlarged sec- 
tion of tubing that connects these ports 
into the tubing rather than the annulus. 
The removable plug is locked into an 
extension of the landing nipple, which 
extends into the enlarged section of tub- 














SS 
SAVABSSSS 





ing beneath the lower set of side ports. 
The choke is run and pulled and landed 
in the nipple under pressure on a steel 
measuring line. 

The side door choke is made up of a 
locking mechanism that will permit the 
choke to move within the nipple and a 
packoff section on which are mounted 
eight sets of vee-type packing. When the 
choke is in its uppermost position within 
the nipple opposed sets of packing com- 
pletely block off the upper set of side 
ports and the lower set of side ports are 
left open. When the choke is moved to 
its lowest position in the nipple the lower 
set of side ports is blocked off by the 
vee packing leaving the upper pay con- 
nected into the tubing through the upper 
set of side ports. 

By means of small tools run under 
pressure on a steel measuring line the 
choke may be driven to its lower position 
or raised to its upper position in the 
nipple in order to connect either the up- 
per or lower pay into the tubing as is 
desired. This choke makes it possible 
to perform the following operations with- 
out removing the choke from the nipple 
and connecting the two pays. 

(1) Take bottom-hole pressures or 
flow potentials of each zone independ- 
ently of the other. 

(2) Establish circulation to kill the 
well or wash out above a packer. 

(3) Swab in either pay through the 
tubing. 

The purpose of the removable plug, 
which is located in the nipple below the 
lower ports, is to provide a means for 
opening the lower end of the nipple in 
the event the annular space surrounding 


the lower ports should become blocked 
with sand or trash. 









@ Separation tool used for testing 
upper pay. Fig. 5 illustrates a tool that 
is frequently used in the type landing 
nipple shown in Fig. 2. This equip- 
ment is known as a separation tool and 
is used to test the upper pay of dual 
wells for pressure, potentials, kind of 
fluids, etc. The assembly consists essen- 
tially of two parts; namely, the landing 
nipple and the separation tool proper. 
The nipple has side ports and is run in 
the tubing string. The separation tool 
consists of a locking device, a mandrel 
on which is mounted opposite sets of vee- 
type packing, a prong, and a valve and 
shear washer component. 

One view in Fig. 5 shows the tool in 
the “up” position with the lower pay 
closed off. The upper pay is opened into 
the tubing. When testing of the upper 
pay is completed, the prong and tool are 
driven with wire line tools to the posi- 
tion shown in the second view. In so do- 
ing a metallic washer is sheared, per- 
mitting the pressure of the two pays to 
equalize across the tool. The tool is then 
ready to be removed by means of small 
tools run and operated on an ordinary 
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worth $30” an hour 








A major oil company, one of the largest owners 
f rotary drilling rigs, is replacing all of its blow- 
out preventers with Cameron Type “QRC’s”’. This 
ecision is the result of a study of the cost of 
hanging rams in the Type “QRC" as compared 

other models. Whereas the rams in the largest 
ize “QRC" preventer can be changed in as little 
ime as 15 minutes, ram changing in large sizes of 
other models sometimes required up to 15 hours 
or more. With from three to five ram changes 
tequired in the average Gulf Coast well, for ex- 











How much does it cost to 


ample, the operator can quickly offset his invest- 
ment in these new drilling control units by the 
saving of rig time. 


Quick ram change is only one of several note- 
worthy mechanical improvements offered in Cam- 
eron Type “QRC"’ Blowout Preventers. A pressure 
bypass on the bottom of the rams equalizes well 
pressures on their face and back sides so that 
well pressure assists in closing the rams and will 
hold them in closed position. Thus, the more 


change preventer rams? 





favorable ratio of well pressure to closing pres- 
sure—8 to 1 as compared to 3 to 1 on earlier 
models—is obtained. The new ‘‘QRC" model is 
more compact, lighter in weight, and easier to 
transport and install. It is of lower overall height 
and is offered in both 6000 and 10,000 Ib. test 
pressure models. Self-feeding ram packing, pres- 
sure operation and other time-tested features of 
earlier models are included in the “QRC"’ design. 
Complete details will gladly be sent to interested 
operators on request. 


CAMERON IRON WORKS, Inc. 


711 MILBY ST., HOUSTON, TEXAS 


Export: 74 Trinity Place, New York, N. Y. Oklahoma: 310 Thompson Bidg., Tulsa. California: H. G. (Jeff) 





Musolf, Los Angeles (Kimball 1281), Long Beach (6-68387) 
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FIG. 9 


steel measuring line. After removal of 
the tool, a side door choke of the type 
shown in Fig. 2 is placed in the well 
and separate production of the two pays 
resumed. 

Shown in Fig. 6 is another type side 
door choke that is used to take pres- 
sure of the upper pay, without pulling 
the choke, when its pressure is greater 
than that of the lower pay. The right 
view shows the choke as it would nor- 
mally be used in a dually completed 
well. In the picture can be seen a valve 
installed in the mandrel of the choke, 
and near the bottom of the mandrel can 
be seen a valve seat. To take the pres- 
sure of the upper pay, the prong tool 
is run on a wire line into the choke as 
shown in the left view. The guided prong 
functions to open the mandrel valve into 
the tubing and also close off the lower 
pay by seating in the bottom of the man- 
drel. This equipment is effective in some 
wells that produce sand with the oil. 

@ Wire line tubing perforator used. 
Some wells were not equipped at the 
time the tubing was run so that com- 
munication between the tubing and tub- 
ing-casing annulus could be established 
by removing or shifting equipment in 
the well. In removing the tubing and 
packer from the hole for work-over pur- 
poses it is very often necessary that the 
well be killed before unseating the pack- 


er. Fig. 7 shows equipment that has 
helped operators solve this problem. 
This wire line tubing perforator is a 


mechanically-operated tool that is run 
on an ordinary steel measuring line into 
the tubing of a well, under pressure, to 
drive 4-in. diam. holes through the wall 
of the tubing. The perforator consists 
essentially of a housing, a tapered wedge, 
a base, and a perforator punch as- 
sembly. The perforator with auxiliary 
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tools is run in the tubing to the position 
in the tubing string that circulating 
holes are desired using a wire line 
stuffingbox and lubrication. Then, by 
manipulating the wire line on the sur- 
face, as many holes as desired may be 
punched through the tubing. With a re- 
movable check valve placed beneath the 
perforations, the operator can circulate 
the desired fluid to control hydrostatical- 
ly the upper and lower pays before dis- 
turbing the tubing or packer. 

@ Macaroni tubing reduces ratios in 
dual wells. Many operators of dual wells 
have experienced high gas-oil ratios 
when flowing the upper pay through the 
annulus. In many of these cases the ex- 
cessive ratios are due to the inefficient 
flow string represented by the tubing- 
casing annulus, because the large flow 
area permits much gas slippage. Exces- 
sive ratios have been reduced effectively 
by the use of a macaroni string of tub- 
ing run inside the regular tubing and 
having a packoff assembly that lands in 
a side door choke landing nipple. The 
packoff assembly, which is run on the 
lower end of a macaroni string, is pro- 
vided with a valve that closes the lower 
end of the string to allow its being run 
under pressure. When the packoff lands 
in the nipple the weight of the macaroni 
string opens the valve and the packing 
is so placed in the nipple that flow from 
the lower zone is through the macaroni 
string and flow from the upper zone is 
admitted through the side ports in the 
nipple into the annular space between 
the macaroni string and the regular tub- 
ing. The upper pay is afforded a much 
more efficient flow string. Also, in some 
wells, the macaroni string connected to 
the lower pay might yield more desir- 
able ratios. 

@ Pumping assembly for dual oil 
wells. In some fields upper and lower oil 
pays have ceased to flow, thus creating 
the need for pumping equipment to sep- 
arately and simultaneously produce the 
pays. In Fig. 8 is shown a dual pump 
that has effectively pumped dual wells 






















































less than 3000 ft. deep. The assembly 
consists of the following: a hollow pump- 
ing string (%4-in. upset tubing has been 
used), an upper pump, a lower pump, 
and a pack-off section separating the 
two pumps. The upper pay is produced 
through the tubing-pumping string an- 
nulus, and the lower pay is produced in- 
side the hollow pumping string. The 
writer understands that this equipment 
is being used to pump simultaneously 
both zones of about 20 dual wells that 
have an average depth of about 2800 ft. 
@ Advantages of dual completion. A]- 
though there are some factors unfavor- 
able to dual completion, there are other 
factors favorable to the practice. Dual 
completion permits a well to receive two 
allowables to pay out such major ex- 
penditures as cost of hole, casing, and 
producing equipment that formerly had 
to be paid out of one allowable. In shal- 
low fields the pay out time for a dually 
completed well is much shorter than for 
wells singly completed to the same pro- 
ducing formations. In deeper fields the 
added depth necessary to reach a second 
productive pay is hardly appreciable 
when compared to the depth required to 
reach the first productive horizon. It is 
in the deeper fields that the initial invest- 
ment savings are the greatest, and many 
operators are of the opinion that it would 
not be economically feasible to drill 
some wells to one pay alone. 

Regardless of depth, the initial ex- 
pense of drilling a dual well is usually 
much less than, for example, drilling 
twin wells to the producing formations, 
or waiting until the depletion of the 
upper pay, and then drilling the well 
deeper to produce the lower pay. Most 
operators acknowledge the initial sav- 
ings to be had, but some state that money 
spent subsequent to completion in the 
form of work-overs and remedial opera- 
tions more than offsets the savings ef- 
fected, inasmuch as the expense of re- 
working dual wells has been very high 
in some cases. 

These expenses are sometimes necessi- 
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1. Both drill pipe and tool joint are completely con- 
trolled by one company from engineering research 
and design through all manufacturing processes to 
the finished product. 


2. This drill pipe and tool joint complement each 
other down to the finest detail. This assures the 
user of maximum efficiency and uniform strength 
throughout the string. 


3. Tool Joints for Shrink-Thread drill pipe can be 
quickly and easily replaced in the field. 








4. Because this unit is manufactured and controlled 
by one company, it means you have the added ad- 
vantage of dealing with one reliable source of 
supply—one order to place—and one company 
responsibility. 


DISTRICT SALES OFFICES: ATLANTA; BOSTON; CHICAGO; 
DENVER; DETROIT; HOUSTON; LOS ANGELES; NEW YORK; 
PHILADELPHIA; PITTSBURGH; ST. LOUIS; SAN FRANCISCO; TULSA. 


EXECUTIVE OFFICES: PITTSBURGH, PA. DIVISION OF THE NATIONAL SUPPLY COMPANY 
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FIG. 10 


tated by the failure of some me- 
chanical part of the dual well 
installation properly to main- 
tain separation. In other cases 
the remedial work was re- 
quired due to causes common 
to singly completed wells. Ex- 
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CHOKE NIPPLE LOCKED IN LANDING NIPPLE 


PLUG CHOKE IN POSITION TO SHEAR LEAD PLUGS 
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amples of this are found in op- 
erations to correct bad cement 
jobs, to open more of the pay 
sections, to shut off water, to 
repair leaky tubing, etc. 
@ Disadvantages of dual wells. It is 
true that, because of the necessity of 
taking care of two formations, workover 
time on dual wells is usually longer than 
on singly completed wells. 

Sometimes, however, operators may 
charge expenses and troubles to the fact 
that the well is a dual producer, when 


the troubles are actually the same that 
would be encountered in a single pro- 
ducer. 


@ New equipment being developed. 
News tools and equipment are being de- 
signed and developed to enable opera- 
tors to cope with the problems involved 
in producing dual wells. A new type 
packer that departs from the use of con- 
ventional hook wall slips and large un- 
supported packing elements has been 
designed especially for use in dual wells. 
This packer lands in a nipple that is a 
part of the casing string. The inside 
diameter of the landing nipple is ma- 
chined to a definite diameter within close 
limits and has a fine machined finish. 
This nipple provides a definitely located 
precision seat for the packer. The packer 
itself carries heavy locking lugs, which 
are expanded beneath the lower end of 
the landing nipple by a special joint of 
tubing through the packer to lock posi- 
tively the packer in place. The packer 
is provided with vee-type asbestos base 
packing, which is a close slide fit in the 
bore of the nipple and is capable of with- 
standing high bottom-hole temperatures 
and pressure differentials. 

The side door choke arrangement 
shown in Fig. 2 is so constructed that 
flow from the upper into the lower pay 
is prevented when the choke is removed 
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CHOKE NIPPLE PULLED AND LEAD PLUGS 
‘BLOWN IN OR OUT 


from the nipple. The check valve will not 
prevent the flow from the lower into the 
upper pay with the choke removed, how- 
ever. To prevent flow of lower pays into 
upper zones, a side door choke landing 
nipple with external check valves on the 
side ports has been designed (Fig. 9). 

A side door type choke has been de- 
signed to establish communication be- 
tween the tubing and tubing annulus 
without the necessity of removing the 
choke from the nipple with a wire line. 
The ports in the nipple are opened by 
applying pressure to the tubing. This 
pumps the choke to its down position in 
the landing nipple, placing all the pack- 
ing below the side ports, thus opening 
them into the tubing and annulus. This 
tool should be very useful in cases of 
emergency when it is necessary to kill 
the annulus pay safely and rapidly. The 
necessary pressure could be applied by 
connecting a pump to the flow line of 
the tubing pay. 

In Fig. 10 is shown an assembly de- 
signed to provide a means for establish- 
ing communication between the pays. It 
consists essentially of three parts; name- 
ly, a landing nipple, a sleeve fit within 
the nipple, and a special plug choke. 
The special nipple and sleeve, as seen 
in the upper view, will be made up in the 
tubing string just above the packer. The 
well will be produced normally through 
the nipple and sleeve as shown in this 
view. The inside diameter of the sleeve 
is large enough to pass greater flow vol- 
umes than some other chokes. When it 
becomes necessary to connect the an- 
nulus with the tubing, the plug choke is 
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run on an ordinary steel measuring line 
or dropped into the tubing and seated in 
the sleeve as shown in the center view. 
The running tools are removed from the 
well and the tubing opened to flow. When 
a pressure differential of approximately 
200 lb. per sq. in. is established across 
the plug choke, pressure will blow the 
sleeve and choke from the nipple by 
shearing the ends of lead plugs. Then 
pressure differential across the lead 
plugs will shear and displace them, con- 
necting the tubing and annulus. The 
plugs may be easily sheared by applying 
pump pressure if necessary. The side 
ports can be quickly opened without use 
of wire line equipment or moving the 
tubing, and should prove useful for cir- 
culating above a packer in single com- 
pletions as well as duals. 

Many wells in many fields have been 
dually completed with satisfactory re- 
sults, both economically and mechani- 
cally. It is true that many problems re- 
main unsolved, but it must be recalled 
that dual completions are relatively new, 
and that many of the problems became 
apparent at a time, during the war, when 
neither the operators or equipment 
manufacturers were in a position to meet 
the problems. Both the operators and the 
manufacturers have made considerable 
progress, however, in developing tech- 
nique and equipment to meet the re- 
quirements of this type well. The eco- 
nomic advantages of dual completion 
practice in many instances is expected to 
foster continued development of im- 
proved equipment and production prac- 
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Here's the new Brewster-built 70-B, a com- 
plete portable rig designed for medium 
depth drilling. Streamlined and compact 
from crown block to skid, with a unitized 
drawworks. Powered by a 150 H.P. engine. 
Standard equipment includes permanently 
mounted 12" or 18" Oil-Bath Rotary and 
Roller Bearing Crown Block. Skid measures 
20° long by 79" wide. 








At right, the 70-B with its 


mast in first position after 
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raising. At left, the mast ful- 












2 ie extended. The 70-B is op- 
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Manufactured by 


THE BREWSTER COMPANY, INC. 
SHREVEPORT, LOUISIANA, U. S. A. | 


SOLD BY THESE SUPPLY STORES: 


55° or 75' TELESCOPING MAST 


Iverson Tool Co. Reams Supply Co. 
General Mach. & Tool Co. Industrial Supply Co. 
A Clark Bros. Industrial Supply Superior Iron Works & Supply Co. 


Export Office: Acme Well Supply Co., 19 Rector St., New York City, U.S.A. 
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Importance of research 


in secondary recovery 
by water flooding’ 


By RICHARD V. HUGHES, Director of Production Research, 


Pennsylvania Grade Crude Oil Association 


@ Introduction. The possibility of 
water flooding was first suggested by 
Carll' of the Pennsylvania Geological 
Survey in 1880, but it is not definitely 
known when it was first tried intention- 
ally. The effects of water flooding be- 
came noticeable in the Bradford field’s 
annual production rate in 1907, although 
water flooding in the state was not legal 
until 1921. That early water flooding 
usually consisted of shooting or splitting 
the casing secretly to permit ground 
waters to enter the producing sands un- 
der hydrostatic head. The “circle” flood 
method was usually practiced*. In 1922 
the Forest Oil Company started the 
“line’” type of flood, which with various 
modifications was generally practiced 
until] 1928 when superseded by the more 
intensive methods of “‘five-spotting.” The 
earliest “five-spot” operation in the Brad- 
ford field is credited to the Associated 
Producers Company in 1924 but its real 
possibilities were not proved until 1928. 
It was also in 1928 that the advantages 
of using hydraulic pressure to supple- 
ment hydrostatic pressure were realized. 
Since that time the tendency has been 
to use higher and higher hydraulic pres- 
sures until today many operators in the 
Pennsylvania Grade area are using sur- 
face pressures of 1200 to 1400 lb. per 
sq. in. “Seven-spotting” has been tried 
without gaining favor. The air-gas drive 
method never proved successful in the 
Bradford-Allegany districts and in gen- 
eral very few water floods are in opera- 
tion south of Warren, Pennsylvania. 

It may be said that secondary recov- 
ery of petroleum by water flooding be- 
gan to go scientific in 1925. That year 
the first core was taken in the Bradford 
field primarily for laboratory study?. It 
was sent to Dr. A. F. Melcher of the U. 
S. Geological Survey in Washington, 
D. C., to determine the porosity. Pro- 
ducers were interested in how much 
space was available in the sand to hold 
oil and they hardly thought in terms of 
percentages of liquid and gas satura- 
tions. The “texture” of a sand told the 
story as to whether or not it would water- 
flood. From this simple beginning grew 
the analytical sand techniques utilized 





*Presented at annual meeting of North Tex- 
as Oil and Gas Association, March 2, Wichita 
Falls, Texas. 
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in our laboratories and in research work 
under way today. It is natural that in 
the search for any one answer many 
more perplexing questions would arise. 
And it was to answer some of these addi- 
tional questions that the first funds for 
secondary recovery of petroleum re- 
search were provided The Pennsylvania 
State College in April 1933, by the Brad- 
ford District Pennsylvania Oil Producers 
Association. Secondary recovery of pe- 
troleum research in the Pennsylvania 
Grade area has grown from that $1800 
grant to the point where five staff mem- 
bers at the College, four engineers at 
the Franklin Station of the U. S. Bureau 
of Mines, and nine research workers of 
the Pennsylvania Grade Crude Oil As- 
sociation devote full time to its problems. 
In addition some of the individual com- 
panies and operators carry on consid- 
erable experimentation and an API study 
group has tackled many problems. Sec- 
ondary recovery research is not limited 
to the Pennsylvania Grade area for a 
large number of contributions have been 
made by educational institutions, com- 
mercial laboratories, the U. S. Bureau 
of Mines, and companies in other oil- 
producing states. Most all secondary 
recovery research work centers around 
studies of sand conditions and _inter- 
pretations, liquid and gas saturations, 
and the flow of liquid and gases through 
porous media. 

Studies of sand conditions are consid- 
ered of such importance in water flood- 
ing that in the Bradford-Allegany dis- 
tricts alone approximately 700 wells are 
cored and analyzed by commercial lab- 
oratories each year. It is estimated that 
approximately one-half million dollars 
annually is spent in the Pennsylvania 
Grade area for secondary recovery re- 
search, coring, and analytical laboratory 
work. The producer is convinced that it 
is money well spent. He may not be fully 
familiar with some of the findings, nor 
with some of the scientific terms used, 
nor with formulas in particular. He 
knows that he is getting only incomplete 
answers and many of those are only par- 
tially correct, but they have on the whole 
paid excellent dividends in the past. Even 
so he is still worried with respect to the 
unrecovered oil he leaves in the ground 
following the best of operating practices. 





P 538. 


He is not particular whether the research 
is of the applied or fundamental types 
as long as he gets usable information 
that will enable him to recover the maxi- 
mum amount of oil at the lowest unit 
cost. 


@ Secondary recovery research field 
very broad. Secondary recovery of pe- 
troleum research is not a highly special- 
ized field. Its workers must understand 
thoroughly the relationships and parts 
that other scientists may play in it. The 
mathematicians, the physicists, and the 
chemists have and will continue to play 
major parts, but many of them have fal- 
len short, however, in that they couldn’t 
be bothered with anything, even though 
scientific, unless it could be expressed 
in equations and formulas. As a result 
many petroleum engineers and geolo- 
gists literally withdrew into their holes 
with a “sour grapes” attitude. And all 
have been guilty of not paying sufficient 
attention to the man who produces the 
oil. Without his full cooperation and field 
experimentation all such research is se- 
verely handicapped. 


The question as to whether the funda- 
mental laws of fluid’ movement in sec- 
ondary recovery operations are differ- 
ent and distinct from those in primary 
recovery operations has been discussed 
many times. The association’s research 
group work under the premise that they 
are very closely related and probably 
overlap extensively. Another premise is 
that if we are not certain that we can 
improve upon Nature’s ways of moving 
oil through the sands why not try to un- 
derstand her methods and utilize them 
first. To do that it is necessary to have 
some understanding of the fundamental 
principles advanced for the origin, mi- 
gration, and accumulation of oil in the 
pools we produce today. 


@ Reservoir sand studies of prime im- 
portance. With these thoughts in mind 
the possible applications of research 
work carried out by V. C. Illing have 
been studied with respect to water flood- 
ing of sands*. Several other papers have 
been published since 1920 by various 
authors presenting evidence that fine- 
grained water-wet sands form a barrier 
to the migration and movement of oil. 
Illing* flowed oil-water and water-oil 
mixtures through long glass tubes filled 
in various ways with distinct layers or 
sections of coarse and fine unconsoli- 
dated sands. He noted that it required a 
certain minimum pressure, depending 
upon pore sizes, to force oil into and 
through a water-wet sand or to force 
water into and through an oil-wet sand. 
Illing called that pressure the forefront 
pressure. Yuster, through independent 
investigations, noted the same. phenom- 
enon and called it the threshold pres- 
sure®. Illing also noted in the case of 
an oil-water mixture moving through 
water-wet sands that the oil will filter 
out and accumulate at the coarse-fine in- 
terface permitting the water to bypass 
into the finer sand until the forefront 
pressure of the finer sand at its inter- 
face is exceeded. It might be said that 
his work should have been carried out 
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using consolidated sands, but does it not 
remind one of Levorsen’s “up-dip poros- 
ity wedge-outs” as a place to look for 
future oil accumulations? The very fac- 
tors Illing discussed with respect to sand 
conditions in primary accumulations may 
be applicable in water-flood operations. 
Permeability and its changes would be 
considered in well spacing plans. His 
factors could explain the formation, 
movements, and present locations of the 
rich oil banks found in secondary recov- 
ery oil fields as a result of leaky casings 
and previous inefficient water floods. The 
place to look for rich banks of oil would 
be where sand textures change, that is 
on the waterward side of a change from 
high to low permeabilities. Applying 
Illing’s findings to smaller units of sand 
offers some clues as to why the oil in 
lenses of low permeability sands tend to 
be bypassed by flood waters. Consider- 
ing, also, a still smaller unit such as a 
pore the same reasoning would indicate 
that perhaps large percentages of the 
residual oils left in place today follow- 
ing water-flooding operations may occur 
in the smaller pores as a result of incor- 
rect pressure differentials. 

Preliminary studies made by the As- 
sociation’s research group does indicate 
that there is some relationship between 
present oil banks and changes in per- 
meability as a result of former inefficient 
floods. Some producers are convinced 
that oil floods out better in some direc- 
tions than in others. Thus a good per- 
meability study of a lease or of the whole 
field prior to development is very im- 
portant. Such a study combined with in- 
formation concerning structural condi- 
tions and location of edgewater and gas 
caps would be a great help in determin- 
ing well spacing, and whether a line 
flood, circle flood, or a pattern flood 
should be adopted. Many oil men believe 
there is an economic depth limit to water- 
flood operations, but depth should be 
considered only as a secondary factor 
until after sand conditions have been 
thoroughly studied and evaluated in 
terms of well spacing and probable re- 
coveries. 

In making sand studies of any locality 
considerable coring must be done. Elec- 
tric gamma-ray, and neutron logging 
can be used only to supplement core in- 
formation. Even though the cores are 
analyzed in a competent laboratory in 
the customary manner, data will be lack- 
ing with respect to such factors as pore 
size, pore-size distribution, capillarity, 
lensing, content of clays and clay-like 
minerals, and preferential wetting. The 
representativeness, and perhaps even the 
values of the porosity, permeability, con- 
nate water, and oil content may be ques- 
tioned. Laboratory techniques for ob- 
taining this information are excellent, 
but all workers agree that improvements 
can and should be made. The same holds 
true with respect to coring methods. No 
one laboratory sand determination is of 
much practical value by itself. The true 
worth of each determination depends up- 
on the others. For instance, a high poros- 
ity value in itself is relatively meaning- 
less except when combined with oil sat- 
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uration values. High oil saturation val- 
ues do not indicate high potential re- 
coveries unless effective permeabilities 
and other sand conditions are favorable. 
Nor do low laboratory determinations of 
oil saturations alone always indicate no 
recoverable oil. 

Of all the usual laboratory determina- 
tions the air permeability measurement 
is perhaps the least applicable. Consid- 
erable research has been carried out 
during recent years with respect to im- 
proving its methods of measurement.*7,® 
Measurements as now made do little 
more than to convey some idea of the 
general texture and “tightness” of the 
sand to one who may never have seen 
it. Permeability is used primarily in de- 
termining well spacing, and for calcu- 
lating input rates and recovery time’. 
The secondary recovery operator would 
prefer to be supplied “specific injectiv- 
ity index” values for his sands instead 
of the usual permeabilities that would 
indicate the calculated input rate in bar- 
rels of water per day for each foot of 
sand per pound sand face pressure. They 
in turn would be based upon his par- 
ticular lease water supply, selective shot, 
and operating conditions. A great deal 
of laboratory and field research is 
needed to establish “injectivity index” 
values that could be used subject to 
local variations in sand _ conditions. 
Where shooting of sands must be prac- 
ticed additional research is needed to 
determine the best injectivity index for 
any sand with respect to the kind of 
explosive used and the amount and kind 
of tamping. Selective shooting research 
is a very broad field in itself since it in- 
volves the use of different liquid, semi- 
solid, and solid explosives, combined 
with different water and solid tampings, 
and multiple shooting. 

@ Need for proper treatment of input 
waters. No water-flood operator can call 
himself progressive unless he is taking 
advantage of the best methods of input 
water treatment. It is one of the most 
important factors in a water flood under 
his control. Incorrect, partial, or no 
water treatment can only result in less 
oil recovery. Treatment of fresh waters 
consists chiefly of removal of iron and 
manganese by aeration, addition of 
chlorine or copper sulphate for control 
of organic growths, addition of lime to 
raise the pH in an effort to help prevent 
corrosion, and filtration to remove all 
suspended matter that might clog the 
sands. Salt waters are not used in the 
Pennsylvania Grade area. It is the con- 
sensus that in those areas where they 
are used that proper salt water treat- 
ment is more difficult and expensive. For 
that reason many operators who do use 
salt waters for input purposes through 
necessity envy those who have plentiful 
supplies of fresh water. Perhaps in many 
cases it is the freshwater user who 
should envy the one with a good salt 
water supply for members of the Asso- 
ciation’s secondary recovery research 
staff recently advocated the principle 
that all waters used for input purposes 
should possess the added property of 
keeping the clay and clay-like minerals 


of sands in a permanently flocculated 
condition.!° The principle is based upon 
the theory of base exchange with respect 
to clays and shales associated with oil- 
producing sediments and brines as de- 
scribed particularly by Taylor", Case??, 
and Kelly and Liebig?*, drilling mud 
practices, laboratory, and field experi- 
ments® 14, It is well known that the base 
exchange reaction is reversible and in 
the case of clays flocculation and disper- 
sion of the clays can be controlled by a 
change of pH. A flocculated drilling 
mud does not build an impermeable 
filter cake regardless of thickness, 
whereas a dispersed clay drilling mud 
builds a thin, impermeable filter cake. 
Dispersed clay particles within a sand 
can account for much of the decline in 
water-input rates with time when not 
caused by sand-face plugging due to sus- 
pended matter. Salt waters and pro- 
duced brines flocculate the clay-like min- 
erals in a sand as will waters on the 
acidic side. One big objection to the 
use of brines or acidic waters is in- 
creased corrosion. It has been found that 
corrosion can be reduced in most any 
input water supply by thorough removal 
of the dissolved oxygen. Many who use 
salt waters do remove the oxygen, but 
fresh water flood operators prefer to re- 
sort to high pH and inhibitors. Thus, they 
many times may create a water condi- 
tion best from a corrosion viewpoint but 
far from the best for actually recovering 
oil. Research should find or develop 
chemicals that might be added to treated 
high pH fresh waters to give them the 
flocculation-of-clays properties. Re- 
search along these lines would be get- 
ting back to applying Nature’s methods 
in natural water drives, many of which 
are quoted as being much more efficient 
than our operations. Nature’s driving 
waters have three characteristics that 
are readily apparent: 

1. Oil field waters are usually thought 
of as salt brines having weakly alkaline 
characteristics. The pH is seldom above 
7.5 on the alkaline side and rarely be- 
low 6.5 on the acid side. 

2. Natural salt brines have the prop- 
erty of keeping the clay content of pro- 
ducing sands of marine origin in a floc- 
culated and permeable condition. 

3. Salt brines under natural condi- 
tions are oxygen-free. 

The possible good or bad effects of 
oxygen in flood waters with respect to 
possible oil-film forming tendencies with- 
in the sand is another problem for water 
treatment research which has hardly 
been touched. 

@ The bypassing sands problem. Some 
water-flood operators say they have only 
two pressing problems. One is to get 
more water into the sands. The other is 
to keep more water out of the sands. One 
usually does need to get more water into 


his tightest sands and yet at the same. 


time keep more water out of those of 
high permeability. There are three gen- 
eral kinds of bypassing sand, namely, 
gas sands, sands of low oil saturations, 
and sands into which undersired frac- 
tures may extend. Some bypassing can 
be prevented at the time of well comple- 
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tion by proper selective shooting and 
by plugging worthless permeable sands. 
After the wells have been in operation, 
and especially if tubing has been ce- 
mented in the hole, bypassing is very 
difficult to overcome except by reducing 
input pressures. Selective plugging 
practices’® are still in the experimental 
stages and some undoubtedly result in 
a loss of oil. Most of the work with plug- 
ging mediums carried out by members 
of the Association’s research staff has 
centered around the use of chemical 
plugging agents and plastics and the 
creation of an oil bank at the producing 
end of the sand. The problem of develop- 
ing a means of permanently correcting 
bypassing sands is one of the most im- 
portant problems of water flooding and 
one that will be most difficult to solve 
satisfactorily from a cost viewpoint. 

@ Status of reservoir fluid flow re- 
search. In addition to the foregoing sug- 
gested applied research needs there is 
the equally important need of much 
additional fundamental fluid flow re- 
search. Secondary - recovery operators 
will continue to develop new properties 
and to produce oil with little or no un- 
derstanding of the fundamental princi- 
ples, however, he is leaving in the sand 
as much or in many cases more oil than 
he recovers by secondary means. The 
more far-sighted secondary-recovery pro- 
ducers want to know how they can re- 
cover a higher percentage of the oil orig- 
inally in place. In general it may be as- 
sumed that, excluding the efficient nat- 
ural water-drive fields, an average of 
one-third of the original oil in place is 
recoverable by primary means, one-third 
by secondary means, and one-third is 
being left in the sands. There never 
may have been any recovery from some 
sand layers or lenses thus leaving 100 
per cent of the oil originally in place 
as residual oil. Numerous core tests on 
flooded properties in the Bradford-Alle- 
gany fields have shown residual oil sat- 
urations for sands of floodable perme- 
abilities ranging from 20 to 50 per cent 
with an average of perhaps 25-30 per 
cent. 

There is a wealth of laboratory find- 
ings that would indicate that one cannot 
expect to recover any of that last 20-25 
per cent saturation at a profit. Reasons 
given are all related to the fundamental 
principles of how and where oil is held 
in the sands and how, where, and why 
it moves through them. What we know 
and do not know about reservoir fluid 
flow has been covered in an excellent 
summary by Johnson and van Wingen*®, 
These authors list 28 concepts that are 
definitely established, seven concepts 
not definitely established, and nine re- 
marks with respect to basic procedures 
to be observed in future research. They 
list a number of suggested problems for 
laboratory study, most of which apply 
equally to both primary and secondary 
recovery. They state that relative per- 
meability studies are the most impor- 
tant in reservoir fluid flow research. 
Most workers will agree with them for 
most of the results quoted with respect 
to relative permeabilities were based 
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upon packed unconsolidated sands, us- 
ing other than crude oils, and some 
workers neglected connate water con- 
tent. The same holds true with respect 


-to the effects of pressure gradients and 


velocities upon recoveries which may 
be considered the next most important 
problem. Johnson and van Wingen state: 

“A relation exists between the rate of 
flow of the driving or displacing fluid 
and the recovery of the driven or dis- 
placed fluid. Controversy exists regard- 
ing this point, with one investigator? an 
increase in displacement efficiency with 
increasing rate of displacement at rates 
compatible with actual oil field obser- 
vations. Three other investigators, how- 
ever, report the reverse of this conten- 
tion. But as these latter tests, contrary 
to the first mentioned, all provided for 
interstitial water, it may be possible that 
this factor may be responsible for the 
indicated difference.’!%: 19 

No reference is made to the reports 
of Ryder®° who has a great deal of sta- 
tistical data to show that recoveries in 
the Bradford field are a direct function 
of water velocities, nor to numerous lab- 
oratory experiments using consolidated 
sand cores and connate water at The 
Pennsylvania State College.21 A large 
percentage of producers in the Brad- 
ford-Allegany fields have adopted high 
pressures and are convinced that higher 
recoveries do result provided forma- 
tion-parting is avoided. Further study 
will probably show that there is no gen- 
eral disagreement between the advo- 
cates of high and low pressures and 
velocities. What is best in one area is not 
necessarily best for another. Proper 
pressures and input rates should be de- 
termined in every locality by careful 
study of sand conditions, especially with 
respect to depth, permeabilities, satura- 
tions, pore sizes, and pore-size distribu- 
tion. Proper pressures for individual 
leases and even individual wells on a 
lease could vary over wide limits. The 
relation between pressure and recoveries 
has a very direct bearing upon whether 
or not water floods should be pumped or 
flowed. 

There are many additional fluid flow 
problems of importance, but general 
agreement on the above mentioned two 
would be a big step in water-flood re- 
search. From there one might go on to 
determine why residual oil remains in 
the sand and try to find means of recov- 
ering at least some of it. A great deal 
has been done using wetting agents, 
some of which are very satisfactory for 
increasing recoveries but uneconomical 
to use. Or one might try such things as 
following a water flood with a gas drive, 
following a gas drive with a water flood, 
using heat, creating an artificial second 
oil bank, injecting a slug of gas, or even 
charging the sands with electricity. 


@ Conclusion. Anyone can suggest ad- 
ditional research and experiments for 
the field and for the laboratory, but it 
will take many man-hours in many labo- 
ratories and in many fields to solve even 
a part of the problems mentioned. Sec- 
ondary recovery of petroleum will be- 
come a much more important part of the 


oil industry as our primary fields de- 
cline. It has been stated that perhaps 
100,000,000,000 bbl. of oil is being left 
or will be left in the sands of our pres- 
ently discovered fields following present 
production practices. Only about 
4,000,000,000 bbl. of our reserves is 
called secondary-recovery reserves. 
Studies of sand conditions, research, and 
field experience can multiply that figure 
many times. 

Production research workers and pro- 
ducers will continue to lay the ground- 
work for secondary recovery. They will 
solve many of its local problems; but 
there is no possibility of solving many of 
the fundamental problems unless every 
oil locality does its share. With addi- 
tional research groups and wholehearted 
cooperation between them and all sec- 
ondary-recovery producers we shall learn 
how to multiply that 4,000,000,000 bbl. 
of secondary-recovery reserves surpris- 
ingly soon. Higher crude prices will 
always be a factor, but not the most im- 
portant factor many consider it today. 
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(1) Pulsation dampener 


An improved pulsation dampener for 
gauges and governors that has an estimated 
life of 100 years, is being produced by J. A. 
Campbell Company, 645 East Wardlow 
Road, Long Beach 7, California. It is the 
improved Micro-Bean, now available both in 
all-brass and all-steel with stainless steel 
stem. No piston is required. Temperature has 
no effect on the viscosity and surface tension 
of liquids within the line. The new model 
overcomes the scoring problem, it is stated. 
The manufacturer states that in all pulsation 
dampeners scoring is inevitable because of 
the extreme viscosity through the restricted 
passage and that most dampeners have a 
tendency to score out after a year or two. To 
overcome this problem, Campbell has pro- 
vided a screw, which when turned slightly 
will bring back the seating to perfect con- 
trol. This can repeated every two years or so, 
giving the device a life of about 100 years. 
When the micro-plug eventually becomes 
scored up, after an estimated 10 years of 
service, the scores can be eradicated by 
merely opening and closing the valve tightly 
about 10 times. The principal purpose of 
the Micro-Bean is to eliminate “jitters” in 
gauges. 

The Micro-Bean is stocked in three I.P.S. 
sizes (female connections on each end) %%- 
in., 4-in., and 14-in., for pressures up to 6000 
lb. It can be used on any gauge line to 
boilers, engines, pumps, compressors, etc. 
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This improved type was first used by the 
army air forces on the gauges on portable 
pumps feeding pipe lines, more than 8000 
having been placed in service on the front 
line fighting fields. 


(2) Nipple machine 


The Landis Automatic Nipple Machine 
developed by the Landis Machine Company, 
Waynesboro, Pennsylvania, threads, reams, 
and chamfers both ends of space nipples 
automatically. The machines are built in two 
sizes; the 144-in. machine for 14-in., 34-in., 
or l-in. pipe sizes and the 2-in. machine for 
l-in., 1%., 1%-in., or 2-in. pipe sizes. 

The 1%4-in. machine can be equipped to 
handle any one diameter of pipe, or, if re- 
quired, combination equipment can be sup- 
plied for both %-in. and %-in. pipe sizes. 
Combination equipment for 1-in. pipe size 
cannot be supplied. Nipples ranging from 
2-in. to 6-in. lengths can be machined on 
¥-in. and %-in. pipe sizes and 2%-in. to 
6-in. lengths on 1-in. pipe size. 
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The 2-in. machine can be equipped to 
handle any one diameter of pipe, or, if re- 
quired, combination equipment can be sup- 
plied to take 1-in. and 1%4-in. pipe sizes and 
144-in. and 2-in. pipe sizes. Other combina- 
tions of pipe sizes cannot be supplied. The 
lengths of nipple handled are from 24%-in. to 
6-in. on 1-in. and 3-in. to 6-in. on 1%4-in. to 
2-in. sizes. 

The Landis automatic nipple machines 
have two spindles, each equipped with Lanco 
internal trip semi-receding pipe and nipple 
threading die head and reaming attachments. 
The two carriages have air operated vises for 
gripping the nipples and the left-hand car- 
riage carries an adjustable magazine from 
which the nipple blanks are fed automati- 
cally into the machine. 

In operation, the nipple blanks, cut to de- 
sired length, are placed in the magazine on 
the left-hand carriage where they are fed into 
the machine one for each cycle. After being 
released from the magazine, the nipple blank 
is pushed into position in the grips, after 
which the air vise closes to hold the blank in 
position and against turning. The left-hand 
carriage then advances rapidly to the thread 
starting position and then assumes a feed 
rate of travel to produce the required thread 
lead, the entire carriage movement being con- 
trolled by an accurately machined cam. 

After the required length of thread is cut 
and the chamfering and reaming operation is 
completed, the left-hand die head and air 
vise open automatically and the carriage then 
returns to the loading position. At this time 
the cam controlled air operated transfer 
mechanism removes the semi-finished blank 
from the left-hand carriaze and places it in 
the loading position for the right-hand car- 
riage, turning the nipple end for end as it 
moves into position over the second carriage. 
The semi-finished nipple is then pushed into 
position in the air vise of the right-hand car- 
riage where it is gripped to be reamed, cham- 
fered, and threaded in the same manner as 
the first end was on the left-hand carriage. 
After completion of the second threaded end, 
the nipple is discharged from the machine. 

The machines are driven by a constant 
speed motor, with change gears provided to 
give the reauired spindle speeds for the pipe 
size to be threaded. A safety clutch is built 
into the drive to prevent serious damage if a 
jam should occur. The drive and cam mech- 
anisms are enclosed, and convenient lubrica- 
tion devices are provided for all bearings. 
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(3) Intproved electrode 


Stoody Company, manufacturers of hard- 
faving ailoys, announces the new improved 
Coated Stoody Seli-Hardening, a wear re- 
-sistant electrode for hard-facing all heavy 
equipment subjected to earth abrasion and 
impact. Cuaied Stoody Selt-Hardening dif- 
fers from the former “dipped type” elec- 
trodes in a new extruded tiux coating, which 
improves welding characteristics and sim- 
plities application. 

Coated Stoody Self-Hardening is a fabri- 
cated rod consisting of mild steel tubes filled 
with a.loying elements. The new coating is 
applied to the rod by means of an hydraulic 
extrusion press that greatly increases 
strength over dipped coatings and materially 
reduces tendency to pick up moisture, ac- 
cording to the manufacturer. Above all, coat- 
ings are completely uniform. Outstanding 
advantages of the new Stoody Self-Harden- 
ing are as follows: 

1. Excellent arc characteristics with 
either a-c. or d-c. machines. 

2. No slag interference. 

3. More rapid deposition rate than dipped 
type electrodes. 

4. Can be welded in all positions. 

5. No loss of hardness or wear resistance 
on multiple layers. 

6. Solid, dense deposits with an absolute 
minimum of porosity. 





7. Satisfactory applications within a wide 
range of amperages. 

8. Easy slag removal while deposit is still 
red hot. Slag self-lifting when deposits cool. 

9. Any desired type of bead can be ap- 
plied including stringers, figure eights, cres- 
cents, weaving beads, etc. 

Hardness ratings of the new flux coated 
Stoody Self-Hardening deposits average 56 
on the Rockwell “C” Scaie. The melting 
point remains at 2525° F. as before, and the 
specific gravity is 7.80. 

In addition to high wear resistance and 
toughness the new Coated Stoody Self-Hard- 
ening can be forged without loss of hard- 
ness, providing forging is done at red heat. 
Deposits bond well with manganese steel 
and its use is especially recommended on 
wearing surfaces of ali heavy equipment 
made from this metal. 

Because of its toughness and resistance 
to abrasion the new Coated Stoody Self- 
Hardening provides maximum wear protec- 
tion on all equipment subject to earth abra- 
sion and impact, such as power shovel and 
tractor parts, crushers of all types, pump im- 
pellers, steel mill wobblers, etc. 

The new Coated Stoody Self-Hardening is 
available in %4-in. and 3/16-in. rod sizes 
priced at $0.50 per Ib., 5/32-in. at $0.60 per 
lb., and \%-in. rod sizes priced at $0.75 per 
lb. It is now stocked by and available through 
six hundred Stoody distributors. A new cir- 
cular provides complete information. 





(4) Lufkin winches 


A line of truck and tractor winches will be 
added to the many and varied types of in- 
dustrial equipment manufactured by the 
Lufkin Foundry and Machine Company. 
First in the truck winches are two sizes, a 
Model 15 of 15,000-lb. line pull rating and 
a Model 30 of 30,000-lb. line pull rating. 
First in the tractor winches are a Model 60 
rated at 60,000-lb. line pull and a Model 125, 
an extra heavy duty winch for the largest 
ae built and rated at 125,000-lb. line 
pull. 

All winches are conservatively designed to 
insure reliable service and long life, it is 
stated. Oversize worm gears of very special 
heat-treated gear bronze are used and are 
“run in” with the heat-treated a'loy steel 
worm before shipment. Show and field tests 
have proved the superiority of this worm-gear 
combination, according to the manufacturer. 





A patented drum clutch is provided of ta- 
pered tooth design, which is easier to engage 
and disengage, it is said. It cannot slip under 
load, in fact the heavier the load is, the 
tighter it holds. 

The tractor winches featuré, in addition 
to special worm gear and drum clutch, a 
two-speed forward and two-speed reverse 
transmission using heat-treated alloy steel 
herringbone gears noted for their longer life 
and smooth, silent operation. All shafts are 
mounted in anti-friction bearings. Oil and 
grease seals are used throughout. An auto- 
matic safety brake insures against the line 
slipping under load. A main drum brake 
adds to the versatility of operation. 

In general, all Lufkin winches will have a 
large reserve capacity. By very careful selec- 
tion of the proper materials and precision 
manufacturing processes, the finest winch 
that is possible to build will be offered, Luf- 
kin officials state. 
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“I know. I’ve been there; I’ve used Totcos 
drilling wildcats on the far edge of nowhere, 
miles and days from the base of supply. And 
for a darned good reason, too—Totcos work 
in the roughest going. 


“Nothing touchy or temperamental about a 
Totco. Heat and cold don’t affect it, humid- 
ity doesn’t bother it, and any man on the 
drilling crew can run it. Just give a Totco 
decent treatment and you can depend on 
it to give you reliable readings month after 
month, readings that are accurate to tiny 
fractions of a degree. And a Totco is easy 


to use; easy to run in several different ways, 
easy to read. 


“There’s nothing new in what I’ve said. 
Most drillers know all that, have known it 
for years, and know the value of Controlled 
Vertical Drilling which is easy to practise 
with accurate Totco records, taken at fre- 
quent intervals. That’s why I can say, with 
certainty, that wherever men are drilling for 
oil, anywhere in the world, you'll find 
drillers keeping their wells under 2°. . . with 
a Totco.” 


Based upon the actual statements of hundreds of drillers and drilling 
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superintendents in all parts of the country, and in many foreign fields. 
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| 
Whistle Blows 


Corrosion doesn't stop 


Take pencil and paper and add up the 
annual costs resulting from corro- 
sion. Capitalize the shut-down period. 
Figure in the overhead. Multiply the 
total figure by the pieces of equip- 
ment involved and the times they’re 
out of operation—the result, some 
idea of the loss which faces every 
operator in the petroleum industry 
who doesn’t provide for the best cor- 
rosion protection available. 


Amercoat Plastic Coatings, applied 
cold by brush or spray to metal, con- 
crete or wood, act as a barrier to 
the corrosive action of salt water, 
hydrogen sulphide, caustic soda, sour 
crudes, sulphuric acid, and many 
other corrosive salts, acids and 
alkalies. Write for details and names 
of users. 





IN THE OIL INDUSTRY IT’S 







PT 


Ask for 
Booklet B. 
AMERCOAT DIVISION: 

American Pipe & Construction Co. 
P.O. Box 3428, Terminal Annex, 

Los Angeles 54, California 
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(5) Foam separator 


The Peerless Manufacturing Company, 
Dallas, Texas, has introduced a new hori- 





, . 
zontal separator to handle foaming crude 


oil. The company states that the new sep- 


arating principle involved in its design 
gives greatly increased ca- 
pacity with complete sepa- 
ration. The 20-in. OP by 
12 ft. separator on recent 
installation handled more 
than 3000 bbl. of bad foam- 
ing crude oil at 650 lb. The 
new separating principle 
causes release of the gas 
before foaming occurs, and 
should lend itself to flash 
separation of distillate in 
stage separation. The sep- 
arator is available in 500, 
1000, and 1500-lb. working 
pressure, API-ASME Code. 








(6) Engine-life filter , 


Micro-filtration of oil by triple-trapping 
is the feature of a new product of C. M. 
Fuller Company, 2043 Santa Fe Avenue, 
Los Angeles 21, California. It is said to 
thoroughly cleanse contaminated oil, remov- 
ing all damaging foreign substances without 
altering or reducing additives present in 
many modern lubricants. 

Called “Engine-Life,” this improved filter 
is made in different cartridge sizes to fit all 
cases. Long-threaded, lint-free textiles com- 
pose the filtering media, scientifically com- 
pacted to uniform density. 

The laminated construction and outside- 


to-inside flow, results in multi-element filter- 
ing effectiveness of maximum area for any 
given size case. As the fluid velocity is the 
same throughout the filtering media, there is 
uniform deposition of abrasives, contami- 
nants, etc., with no tendency to block or clog 
one area from another. 

A strong, flexible circular seal is built-in 
as an integral part of the element. The cyl- 
indrical perforated core is made from extra- 
heavy, non-corroding alloy steel. 


Laminations within the filter element are 
composed of several distinct types of vac- 
uum cleaned, long-fiber, non-shrinking tex- 
tiles. Each layer is a separate adsorbent unit. 








(7) Anchor joint 


The MagniLastic Division of Cook Elec- 
tric Company announces its new anchor 
joint, latest in its line of packless expansion 
joints. 

The anchor joint combines rigid anchor- 
ing of piping at accessible points, with al- 
lowance for unequal thermal expansion and 
contraction on either side of the anchor 
point, due to differences in pipe length, am- 
bient temperatures, exposure, etc. This is 
accomplished by varying the number of bel- 
lows flanges on either side of the anchor 
base to accommodate each condition en- 
countered. Where severe hydraulic surges 
within piping occur, anchor joints also min- 
imize the transmission of shock to fittings 
and adjacent structures. 

MagniLastic anchor joints are made for 
standard pipe sizes from '% in. to 24 in. The 
expansion flanges are supplied from any one 


of the standard MagniLastic 25 lb., 55 Ib., 
150 lb., 400 Ib., or 1000 Ib. series, to ac- 
commodate all pressures from vacuum to 
1000 lb. per sq. in. Joints of stainless steel, 
monel, inconel, and copper cover all com- 
monly-met corrosive conditions. Tempera- 
tures handled range from — 300°F. to 1600° 
F. A variety of standard fittings such as el- 
bows, tees, ells, Y’s, etc., can be incorpo- 
rated into anchor joints to make a single, 
compact, accessible unit. Welding ends, as 
shown in the accompanying photo, are reg- 
ularly supplied, with pipe flanges and inner 
linings optional. 

Anchor joints are applicable to all forms 
of indoor and outdoor piping systems. Worth- 
while savings result from the smaller num- 
ber of fittings, installation cost, and space 
required, as well as from reductions in dam- 
aged piping and maintenance expense, the 
manufacturer states. 
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(8) Sucker rod wiper 


The accompanying illustrations show Pat- 
terson-Ballagh’s most recent sucker rod wiper 
development. This wiper was designed pri- 
marily to fit the needs of the weil pullers 
themselves. It is light in weight, 29 lb., and 
easy to handle. 

This new model is made in two sizes, Duo- 
Wipe style, with two wiping rubbers, and 
Quadra-Wipe style, with four wiping rub- 
bers, each size accommodating a plain head 
or table plate head. The latter head style is 
for convenience of crews as a place to lay 
tools and elevators, ready to be picked up. 
Using the same tension principle employed 
by Patterson-Ballagh’s drill pipe wiper, it 
has many new advantages in the field, its 
manufacturer asserts. It wipes the coupling, 
the rod, and the square clean of even the 
heaviest oil, using the same rubber to wipe 
&-in., %4-in., %-in., l-in., and 144-in. rods, 
as well as the pump. Only 4-in. overall in 
height, it does not put the men out of posi- 
tion when they wrench rods. 


When couplings are pulled through at 
high speed it does not spray oil on men. 
Rubbers are sealed so that no oil is allowed 
to get on the floor or in the cellar of the 
rig, and they will stand enough pressure to 
get the oil to the tank or sump if the well 
makes a head. The wiper can be adapted to 
wiping paraffin from the rods by merely 
opening the T below the wiper so the par- 
affin has an outlet. It is convenient to use, 
as it comes mounted on a pony rod, which 
can be used to pick up the rod string after 
taking down the polished rod. It is eco- 
nomical to use as the rubber replacements 
are very low. 


In cooperation with local oil companies, 
an extensive study was made of the savings 
due to the use of wipers on production jobs 
and of sucker rod wipers in particular. Op- 
erators, in field tests, reported time saved 
as much as 20 per cent on a pulling job; 
cost of cleaning portable hoist and mast 
more than offset the cost of maintaining 
wipers; fire hazard was reduced to zero, as 
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there was no oil on the rig floor or in the 
cellar; injuries to tne men working un weil 
crews reduced 50 per cent; men on crews 
were much happier because they could leave 
the job clean at the end of the day. 


(9) Duraflex pipe wiper 


Duraflex of Houston, Texas, is now manu- 
facturing a special-formula rubber pipe 
wiper for the oil industry that incorporates 
new elements of design. 

In making the improved pipe wiper Dura- 
flex supplied a device that could be more 
easily installed over the pipe for operation 
and one that would hold up longer under 
difficult conditions, according to the manu- 
facturer. To solve these two problems it was 
first necessary to obtain a rubber possessing 
more than the ordinary amount of tear re- 


sistance, at the same time being capable of 
sustaining an encased steel ring used to re- 
inforce the grip ring on the outer periphery 
of the wiper and prevent the wiper from 
being pulled through the rotary. 

After extensive tests in the field with vari- 
ous types of rubber one of the special- 
formula products developed to meet wartime 
requirements of the aircraft industry was 
found to be definitely superior. As a result 
the Duraflex pipe wiper is made from rubber 
that is highly resistant to abrasion, oil, gas, 
heat, cold, and drilling mud chemicals. 

Perhaps the greatest single advantage 
offered in the new Duraflex wiper is the 
substantially larger surface of its wiping 
face, the makers assert. This feature of its 
design resulted from the demand in the field 
for a wiper with greater strength and one 











Write on your verter ieadsore = 
“Organic Methods. of Sc ate 
iaeand, Corrosion-Control” 


~HAERING & CO.. hy 
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ood for the 
Last Drop — 


Ben Franklin said, “Beware of the 
BIG penny’s worth", meaning, of 
course, that you may expect a 
“boot in the breeches” when you 
look only at the price-tag before 
buying... 


As a fishing job is no place to 
take chances, Acme Fishing Tools 
have long been the first preference 
of fishermen who know tools best... 


Such dependability rests not alone 
upon rigidly selected, scientifically 
heat-treated, precision machined 
metals, but even more on that 
priceless human element which, at 
Acme, is manifest by 46-years of 
specialized designing ability, bet- 
ter skilled hands and deep-rooted 
pride of craft... 


Consider well, then, the ever-de- 
pendable name, ACME, before you 
buy. 


PARKERSBURG, W. VA. 


a CaS Tool Co/ 
| 


Export Office: 19 Rector St., New York 6, N. Y. 


MACHINERY and EQUIPMENT 


that did not have to be broken in or cut be- 
fore it could be used, it is stated. In providing 
these two features Duraflex designed a rein- 
forced bead surrounding the center opening 
of the wiper. The larger wiping surface 
offered by this improvement reduces the 
wear on the wiper and at the same time does 
a more thorough job of cleaning the pipe, 
according to the manufacturer. Its smooth 
and round shape makes it easier to strip the 
small diameter hole over a tool joint. 


Reinforced with a solid metal ring made of 
heat-treated alloy steel molded into the cir- 
cumference of the ring, it is of sufficient size 
to be easily and firmly gripped for installa- 
tion. 

Recognized supply stores are exclusive 
agents for the Duraflex Pipe Wiper. 


(10) Plastie for insulation 


A specially formulated plastic that can be 
shrunk at room temperature around con- 
nectors, cable ends, busbars, tools, and other 
pieces of electrical equipment to form tough, 
durable insulation, has been announced by 
the General Electric plastics divisions. 

Available in forms of caps, sleeving, and 
tubing, the plastic possesses excellent heat 
resistance and is unaffected by common 
solvents and acids encountered in painting, 
plating, and degreasing operations. These 
products are available in a variety of colors, 
which may serve as identification for the 
various types and grades of cable. 

Previous to use, caps, sleeves, and tubing 
are soaked in a special G-E dilator solution 
in which they swell to half again their nor- 
mal size. While dilated, they are slipped over 
the cable and allowed to dry thoroughly. 
They shrink to smaller than their original 
size to form a tight covering over the exposed 
surface of the cable, busbar, or connector. 


The plastic is exceptionally tough when in 
the swollen state, and will not split when 
being applied. The material will shrink tight 
over widely varying diameters and shows no 
tendency on accelerated aging tests to be- 
come brittle and split even after exposure 
for long periods in a hot, dry atmosphere. By 
applying the caps or sleeves in the enlarged 
and swollen state, the need for special 
stretching tools is eliminated. 


(11) Precision gauges 


Vard Inc. of Pasadena, California, manu- 
facturers of precision gauges and instru- 
ments, have recently announced the addition 
of certified standard API gauges to their 
already complete line of thread and cylin- 
drical gauges. 

Vard gauges are manufactured to Amer- 
ican Gauge Design standards and are scien- 
tifically heat-treated and sub-zero stabilized. 
The API tool joint, cable-tool joint, sucker 
rod, standard tubing, line pipe and casing 
gauges are all made of the finest tool steel. 
Vard Inc. is licensed by the American Petro- 
leum Institute to manufacture the API line 
and is equipped to supply both the master 
and working rings and plugs. All master 
gauges are certified by the Bureau of Stand- 
ards in Washington, D. C. 
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DDITIONAL SPEECH CHANNELS 
ON YOUR PRESENT LINE 


.-- With FEDERAL’s 9-B-1 
Carrier Telephone System 


THREE, high-grade telephone channels are added to your 
open wire line with Federal’s 9-B-1 carrier. At a fraction of 
your original pole line construction costs, you get four times 
the message capacity on up to 200 miles of line. (With prop- 
erly spaced repeaters, its range is practically indefinite.) 


Engineered to finest communication standards, this carrier 
terminal affords an ease and dependability of operation 
that makes it especially valuable to telephone, railroad and 
pipe line companies. A Federal engineer will be glad to give 
you full details. Write Department H440. 








3 SUPERIOR FEATURES 
OF FEDERAL DESIGN 


Automatic Pilot Control!—Regardless of 
weather or temperature changes, top perform- 
ance is assured. Transmission level and flat gain 
frequency characteristics are maintained by au- 
tomatic pilot regulation. 












Maximum Accessibility! —All components 
which may require adjustment or maintenance 
are front-of-panel mounted. Inert components 
such as transformers, filters, capacitors are 
mounted at the rear, and are hermetically sealed, 
with glass sealed terminals for untroubled service. 


Compact! Saves Rack Space!—Small compo- 
nents, more resistant to vibration and damage, 
are combined in the Federal 9-B-1 in a space- 
saving setup. Complete terminal, including power 
supply and line and directional filters, mounts on 
one standard 19” relay rack, 8’ 6” high. 





_ Write for technical bulletin for full data. 








Federal Telephone and Radio Corporation 
<o) 
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LEAK-PROOF 
CONNECTIONS 


| 


the 7 


VE 
EAK PREVENTER 
FECTOR WELL rQUi MENT 


SEWERAL oFrices 


Make them up 
with 


RECTORSEAL 


Being impervious to petroleum or any 
of its factions, and resistant to salt 
water, dilute acids, corrosive action, 
high pressures and high temperatures, 
RECTORSEAL will prevent leaks in 
casing and tubing collars, line pipe 
connections, gas, mud, water, steam 
line and other drilling rig connections; 
Christmas tree, separator and flow line 
connections. Its high lubricating value 
prevents galling when spinning-up cas- 
ing and tubing. It will not harden and 
"freeze" the connections. 


Not Just a Thread 
dope... 


RECTORSEAL is a specially developed 
sealant, composed of 15 synthetic, or- 
ganic chemicals, compounded specifi- 
cally to meet the requirements of the 
Oil Industry. It has been tested and 
proved by 8 years of service in the 
field to positively prevent leaks under 
extreme service conditions. Ask your 
supply store for RECTORSEAL No. | 


and prevent connection leaks, 


RECTOR WELL EQUIPMENT CO., INC. 
Fort Worth, Texas 
Export: Lucey Export Corp., Woolworth Bldg., N.Y.C. 
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(12) Rectifier stack 


The newest of a series of important im- 
provements in the design and efficiency of 
Selenium Rectifiers have been incorporated 
in a heavy-duty stack developed by Federal 
Telephune and Radio Corporation, Newark, 
N. J., inaugurators of Selenium Rectifiers 
in this country and manufacturing affiliate 
of the International Telephone and Tele- 
graph Corporation. 

Federal’s new Selenium Rectifier stack is 
the only stack currently available that has a 
double studs, center contact construction and 
26-volt plates, the manufacturer states. Em- 
ploying rectangular, square-cornered p'ates 
instead of the round type, the new stack is 
designed to mount either in a vertical posi- 
tion or in a horizontal position, thereby 
affording improved and unobstructed circu- 
lation of air for plate cooling. One of the 
new rectangular plates more than takes the 
place of two of the 4-in. diam. plates, it is 
asserted. 

There are virtually hundreds of uses for 
this stack in such fields as arc welding, avia- 
tion equipment, cathodic protection, electro- 
plating, anodizing, large battery chargers, 
and other applications where power require- 
ments are heavy. 

The advantages of parallel or series or 
series-parallel connection permits the forma- 
tion of whatever combination is needed to 
supply the desired load. 

The vibration problem present in all rec- 
tifiers has been solved by the double mounts. 
The muunting of a-c. and d-c. bus connec- 
tions also has been simplified. At the same 





time, better space utilization for heavy-duty 
current applications has been achieved. 

One of the principal advantages of Se- 
lenium Rectifiers has always been the high 
allowable reverse voltage per plate. The new 
stack now being offered by Federal is com- 
posed of plates possessing higher reverse 
voltage than heretofore practicable from a 
commercial standpoint. These new plates are 
designed to withstand a RMS voltage of 26 
volts per plate, compared with the 18-volt 
plates previously supplied. With the new 
26-volt plates rectifier users have a tremen- 
dously greater factor of safety and allowable 
reverse voltage. 


(13) Reflex water gauge 


The Model No. 50R reflex water gauge, 
manufactured by Jas. P. Marsh Corpora- 
tion, Chicago, Illinois, is designed especia!ly 
for the oil country boiler. Boiler water level 
is clearly and accurately shown at all heights 
due to the reflex type gauge glass, according 
to-the makers. This glass shows a definite 
contrast in color between the water in the 
column and the space abové—water appears 





black and the space above appears silver. 

The gauge is of heavy duty construction 
throughuut and is built for operating pres- 
sures up to 409 lb. w.s.p. 

Another Marsh reflex gauge application 
is for liquid level indications on pressure 
vessels. By connecting two or more gauges, 
one above the other, any desired liquid level 
range can be shown clearly. 

The gauges are constructed of heavy rein- 
forced parts made from the finest brass. The 
special 1-in. cast malleable iron clamps are 
designed to give maximum holding area on 
the body front part and gauge glass. The 
gauge is designed with ample factor of 
safety and conforms with the ASME Federal 
and State requirements when used for pres- 
sures specified by their respective codes. 

A scientifically developed top angle valve 
and gauge body eliminates any water trap, 
it is stated. This assures correct water level 
in the gauge at all times. The highest grade 
of moulded prism glass gives a clear reading 
to the very bottom of the gauge. 

A special double annealed copper pipe 
assembly permits easy installation on any 
boiler. Glass changes are made easily and 
quickly by loosening three tripod type 
clamps. 


(14) Ideco rope socket 


For faster well servicing a new rope socket 
has been placed on the market. After the 
rope has been socketed to the mandrel it is 
only necessary to unscrew the two halves of 
the socket to change tools. No cutting or re- 
babbitting of the rope is required. The Ideco 
socket is supplied in standard API sizes. 
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MASONEILAN CONTROL VALVE CATALOG 





a The catalog covers in detail such essential in- 

This new Masoneilan Control Valve Catalogcon- formation as control valve flow characteristics, 

tainscomplete factual information and coversevery _ flow coefficient and flow curves, materials and con- 

phase of control valve selection including C, ... struction, selection of types, handwheels, dimen- 

Valve Flow Coefficient . . . which is a basic means _ sions, weights and other specification data. Write 
for comparing flow capacities and characteristics. for your copy of this important catalog today. 


MASON-NEILAN REGULATOR COMPANY 


1187 ADAMS STREET BOSTON 24, MASS. 
i alll 






CLIP 
AND MAIL FOR 

your copy 
Now/ 











Main Office: Boston 24, Mass. 










MASON-NEILAN REGULATOR COMPANY 
1187 Adams St., Boston 24, Mass. 


Gentlemen: Please send me your new CONTROL VALVE CATALOG. 
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Cleaning 
-——— Guides—— 


insure a 


GOOD CEMENT JOB 


-»« the first requirement 
in a successful 


DUAL COMPLETION 


S HERE’S no argument 
on that point... it’s 
> evident that the first 
= requirement in a suc- 
= cessful dual completion 
is a good cement job. A 
good cement job is one 
where the set cement 
% entirely fills the annulus 
and is in bond with the 
formation to maintain 
oil, gas and water in 
< their original position 
vw and to prevent the 
migration of any fluid 
behind the casing. 
That’s the kind of 
cement job you get with 
a proper installation of 
B & W Wall Cleaning 
Guides. Placed through- 
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B and W WALL CLEANING GUIDES 








out the production sec- 
“77, tions as shown in the 
| “== diagram, B & W Guides 
< ° © Py scratch off the mud cake, 
2 °° center the casing, and 
5 S insure the proper place- 
= =] , ment of the cement slurry 
Za SS in bond with the cleaned 
S Z formation. The low cost 
Z }IX of BG W Wall Clean- 
= > ing Guides,coupled with 
SN their proved effective- 

>] = 
Z : J b= mess, make them the 
S S lowest possible insurance 
S of a good cement job. 





LBYY 


i did 3 
BARKIS 


KENNETH 
i iicia be 


Gilde Comepletion Speciabest 


WEST COAST: 3545 Cedar Avenue 
Long Beach, Calif. « Phone: L. B. 4-8366 
GULF COAST: 305M4&™M Building 


Houston, Texas + Phone: Preston 9783 
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(15) Blackmer pump 

A new, heavy-duty pumping unit with in- 
tegrally-mounted reduction gear drive has 
been put into production at the Blackmer 
Pump Company plant at Grand Rapids, 
Michigan, according to information released 
by B. L. Gordon, president of the company. 

The new pump is designed on the swing- 
ing vane (“bucket design”) principle, which 
makes it self-adjusting for wear. It has a 
capacity of 750 gal. per min. at 150 lb. per 
sq. in. discharge pressure and operates at 
225 r.p.m. The internal construction is 
bronze-fitted, and units are supplied either 
with anti-friction or sleeve bearings. The 
base is of structural steel and provides for 
pump and reduction drive unit only. The 
prime mover, either engine or electric motor, 
is mounted separately. 

A number of the new units are being sup- 
plied for pumping fuel oil and lube oil on 
cargo vessels. 

Present plans call for the production of 
units of similar design with speed varia- 
tions from 150 to 400 r.p.m. and capacities 
of 200, 300, and 400 gal. per min. with pres- 
sures from 50 to 150 lb. per sq. in. for gen- 
eral industrial as well as marine use. Pro- 
vision will be made for mounting the prime 
mover on the common base. 





(16) Air compressors 


, Production of a new line of industrial 
Departmental” compressors was announced 

recently by Paul H. Davey, president, Davey 

Compressor Company, Kent, Ohio. 

These new units are available in 60, 105, 
160, 210, 315 c.f.m. sizes. They are designed 
for installation in individual plant depart- 
ments and are offered as modern, economical 
replacements for large central compressor 
systems. 

In connection with this announcement of 
the new line, Davey outlined a completely 
new plan for industrial air compressor in- 
stallations—The Departmental System. This 


is a progressive departure from the conven- 


tional “central” system where a large com- 
pressor pipes air to various departments. 
Under the departmental system, for example, 
if six departments require compressed air, 
SIX separate compressors of proper capacities 
are installed. Each operates independently 


~ 2 





but several units are connected together to 
provide a power reserve for overpeak loads, 
or maintain service in case of breakdowns. 
The departmental system, according to 
Davey, is designed to meet the immediate 
needs of two large groups of compressed air 
users. One group is composed of industries 
that “discovered” the versatility of com- 
pressed air during wartime production oper- 
ations and are now expanding their air fa- 
cilities. The other group, with compressors 
worn through wartime operations, has this 
machinery at the top of its replacement list. 


(17) Foxboro controller 


Describing the Model 40 controller as one 
of the important milestones in its 36 years of 
instrument making, The Foxboro Company 
points out that it represents no departure in 
basic operating principles from those of the 
Model 30, introduced in 1942, but embodies 
improvements in design and construction 
that offer new advantages, important and 
numerous enough to characterize a wholly 
new instrument. The Model 40 replaces the 
Model 30 as the Foxboro instrument recom- 
mended for control of temperature, pres- 
sure flow, and other variables in continuous 
processes, or others in which control re- 
quirements are exacting. 

Features of the Model 40 may be general- 
ized as a simplification of design, with more 
sturdy unit construction, resulting in supe- 
rior performance, easier and more flexible 
adjustments, and new convenience in servic- 
ing, including the easy replacement or inter- 
change of unit parts. 

The operating-panel feature of “Stabilog™ 
control instruments is retained, and when the 
case door is open every dial, every adjust- 
ment knob, and every part normally requir- 
ing attention is immediately accessible, 
without even the need of removing the chart. 
This advantage is one of particular impor- 
tance when service adjustments are made in 
the field. 

An outstanding characteristic of the 
Model 40 is its adaptability in changing 
from one type of control to another. Setting 
of the proportional band, from 0 to 200 per 
cent or higher, is easily made by the turn of 
a thumb wheel. Reversal of instrument action 
is made in a like manner. The range of reset 
is 500 : 1 and, although not considered crit- 
ical, is a continuous adjustment. Elimination 
of the reset and derivative functions is ex- 
tremely simple, when desired. A much-im- 
proved adjusting device permits zeroing the 
pen without realigning the control point. A 
new-type transfer switch enables the oper- 
ator to change from manual to automatic 
control, or vice versa, easily and rapidly and 
with no valve motion. 

Simplicity and sturdiness of the controller 
have been achieved largely through the prin- 
ciple of unit construction and assembly. For 
example, the unique mounting of the trans- 
fer switch and reducing valve on a “manual 
control panel” permits the removal of the 
entire instrument from its location, leaving 
behind this sub-panel, with the process still 
under pneumatic control manually. 

The die-cast aluminum case, similar to that 
of the Model 30, fits the same opening in an 
instrument panel. Hasp and hinges of new 
design facilitate door opening or complete 
removal, and also insure tight closure against 
dust, moisture, and fumes. All connections 
are in the bottom of the case. 

Improvements in design have been carried 
out in all the associated equipment, as well 
as in the primary Stabilog control mechan- 
ism, including the pneumaticset and the 
ratio-control assemblies and the units for 
pneumatic transmission. 

The Model 40 is made as an indicator as 
well as a single-pen and multi-pen recorder. 
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he Magcobar Laboratory at 
louston which is dedicated to 
1e development of better drill- 
1g muds for added insurance 
nd lower costs in drilling ... 




















Mud weight, gel, clays, chemicals and other 
materials needed to cope with any drilling 
problem; adequate stocks conveniently lo- 
cated to assure prompt delivery —day or 
night; and lab-mobiles, staffed by competent 
mud engineers, located convenient to your 
operations to give helpful assistance at the 
well. 


MAGNET COVE BARIUM CORP. 


Malvern, Arkansas Houston, Texas 





Gives you a new 
idea of quick easy 


0C 
a RiEkIb 
No.65R 


Instant- 
Setting 
»y \\ Workholder! 





Sets to pipe size 
in 10 seconds! 


This popular No. 65R cuts perfect 
threads on 4 sizes of pipe, 1“ to 2,” 
with 1 set of high-speed steel chas- 
ers — no changing, no loose dies to 
carry or lose. And it sets to pipe 
size in a mere 10 seconds! A turn 
of the cam plate sets the work- 
holder to size instantly . . . one 
screw to tighten on pipe, no bush- 
ings to bother with. Many other 
worksaver features you like in this 
rugged precision-made tool. See _ RMREND No. 65R 


No.65R at your Supply House. "i pen 


WORK-SAVER PIPE TOOLS 
THE RIDGE TOOL COMPANY « ELYRIA, OHIO, U.S. A. | 
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(18) Zeolite water softeners 


The benefits and economies of soft water, and how water can be 
made soft easily by use of its zeolite water softener, is described in 
Bulletin 607 of Elgin Softener Corporation, Elgin, Illinois. Mineral 
impurities in water, which form scale, sludge, and mud deposits in 
boilers, heaters, piping, and other equipment, can be eliminated by 
simply passing the water through an Elgin Water Softener, making 
the hard water soft, it is pointed out in the bulletin. So complete is 
the removal of the hardness that the water is actually made “zero- 
soft,” it is asserted. 


(19) Hoil gas-gard 

H,Oil Engineering Corporation, Tulsa, Oklahoma, has issued a bul- 
letin describing the Huil Gas-Gard, safety equipment for use wherever 
gas is used from a field gas system. It provides clean, dry gas and pro- 
tects lives and property from the hazards of explosion, asphyxiation 
or fire, it is stated. Further, it prevents “slugs” of liquid from enter- 
ing the line and also wipes back mist, line scale, and rust. 


(20) Slim-hole drilling outfit 


The latest equipment development of Lucey Export Corporation, 
New York City, is the Model ES slim-hole drilling outfit. The equip- 
ment is intended for drilling holes of 20% in. diam. or smaller and to 
depths as great as 7500 ft. The outfit is completely described and illus- 
trated in Bulletin S-100. 


(21) Compressors in chemical industry 


A pamphlet has been issued by Clark Bros. Co., Inc., Olean, New 
York, that discusses the use of compressor equipment in the chemical 
industry. Compressors play an important part in chemical processes 
where gases must be handled under close control, it is pointed out. 
Some of the chemical applications requiring compressor equipment 
are in the manufacture of synthetic ammonia, butadiene, toluene, 
synthetic organic chemicals, synthetic alcohol, and refrigeration for 
chemical processing. . 


(22) Power slush pump 


Cemplete product detail, including cutaway and “explosion” illus- 
trations, are given in The National Supply Company’s new bulletin 
No. 321 on the company’s power slush pump, Ideal Type C-250. In 
its 16 pages the power slush pump bulletin describes the pump’s gen- 
eral and special features, carries a performance chart and complete 
specifications, eight illustrations and a blue print. The extreme rug- 
gedness and durability required of modern drilling machinery is 
stressed in the bulletin, pointing out that hundreds of installations of 
the C-250 pump have proved its ruggedness. One of the most impor- 
tant exclusive features of the pump is its patented intermediate baffle 
wall that positively prevents mud contamination of crankcase oil. The 
patented. “GT” pistons give accurate clearances, excellent sealing 
action and long life, and the piston rod provides positive seal hetween 
piston and rod without danger of excessive stress in piston body. 


(23) Cooper-Bessemer bulletins 


The Cooper-Bessemer Corporation has issued two new bulletins. 
Bulletin No. 338 introduces the Type GMX compressor unit, recently 
announced. This is the “little brother” of the GMV and includes many 
of the same well-proved design features. Bulletin No. L-51 is one of a 
series of 4-page folders that is being prepared to cover the company’s 
complete line of stationary and marine diesels, gas-diesels, and gas 
engines. The thought behind these compact bulletins was that en- 
gineers would appreciate having the maximum of factual data in the 
minimum of space. 


(24) Two-stage centrifugal pump 


Ingersoll-Rand Company announces the publication of a 2-color, 
16-page catalog entitled, “Two-Stage Centrifugal Pumps.” Designated 
Class GT, the pumps described are offered for general use in chemical 
plants, paper mills, packing plants, refineries, breweries, canneries 
and steel mills, to name a few. In addition, the GT is widely used on 
feed-water service for boiler pressures from 100 to 300 lb. These 
pumps are 2-stage, ball-bearing units designed to operate at modern 
motor, turbine, and engine speeds; they are available in capacities 
up to 2200 gal. per min. for discharge heads up to 1050 ft. (450 Ib. 
per sq. in.). The catalog is well illustrated with cutaway views, types 
of drive, and typical installations; there are tables of performance, 
dimensions and pipe friction, and a typical pumping problem is 
worked out in detail. 
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(25) Synthetic organic chemicals 


A new 12-page booklet, “Physical Properties of Synthetic Organic 
Chemicals,” has been issued by Carbide and Carbon Chemicals Cor- 
poration, a unit of Union Carbide and Carbon Corporation. Data on 
the physical properties, and applications for more than 175 synthetic 
organic chemicais are presented in tabular form for ready and easy 
reference. This booklet has been designed as a condensed guide for 
research chemists, laboratory technicians, and purchasing agents. 


(26) Electrode selection chart 


A graphic four-color electrode selection chart has been published 
by Air Keduction to assist operators in the choice of the correct elec- 
trode for a particular job. The chart specifies which electrodes to 
use, shows currents, gives mechanical properties, and also includes an 
electrode color guide that shows the electrodes in their actual colors. 


(27) Test procedure 


, 


“Test Procedure,” a 16-page booklet describing in comprehensive 
fashion a procedure for testing the locking effectiveness ot self-lock- 
ing nuts and related fastening devicés, has been published by Elastic 
Stop Nut Corporation of America, Union, New Jersey. This booklet 
was prepared after exhaustive studies by Dr. J. A. Sauer, Ph. D., head 
of the department of engineering mechanics, Pennsylvania State 
College. Dr. Sauer describes in detail the equipment and procedure 
for making tests for vibration, installation and removal torque, re-use 
torque, and wearing and plating. He also exp.ains how to evaluate 
these tests in connection with individual fastener problems. 


(28) Wire rope booklet 


The Union Wire Rope Corporation, Kansas City, Missouri, has an- 
nounced ready for general distribution the first of a series of copy- 
righted informative booklets on wire rope. Each booklet is designed 
to serve as a ready reference manual in the office, plant, and field 
wherever industrial wire rope is used. 


(29) Westinghouse bus duct 


To aid in the selection and application of a bus duct system to 
provide flexible, accessible power in industrial plants, a new data 
book is announced by the Westinghouse Electric Corporation. The 
new 40-page booklet diagrams and anaiyzes step by step three typical 
bus duct installations. Drawings and photographs of the duct compo- 
nents illustrate the ease of installation, sturdy construction, and trou- 
ble-free design of the equipment. The engineering data section of the 
booklet includes standard ratings of main breakers, temperature con- 
version tables, formulas for determining amperes, horsepower, kilo- 
watts and kilovolt-amperes, and load power factor curves, and other 
information designed to aid in correctly applying bus duct, and in 
selecting power take-off devices. 


(30) Process controllers 


“Instruments and controls for process industries” is the title of a 
new Bulletin, No. 17, issued by Bailey Meter Company, Cleveland, 
Ohio. Process controllers, control components, measuring components 
and instrument combinations are briefly described and illustrated. 
Application data such as sizes, pressure standards and ranges are 
listed for the various components. Typical control systems of both 
the single and multiple element type are illustrated. 


(31) Testing machines 


E. S. Ronk, advertising manager of Bowser, Inc., Refrigeration Di- 
vision, Terryville, Connecticut, and Toronto, Canada, announces a 
new series of illustrated data folders covering Bowser laboratory and 
production testing machines that simulate altitude conditions includ- 
ing sub-zero, cold, relative humidity, and vacuum conditions. 


(32) Piston ring handbook 


A 140-page leatherette-bound handbook covering a complete cat- 
alog of piston rings of all types and their application and service data 
is being offered by the Double Seal Ring Company, Fort Worth, 
Texas. General engineering data and tables are included in a 10-page 
section. The book is well illustrated in three colors and offers a very 
convenient and valuable reference for the man interested in the pur- 
chasing or specification of piston rings for diesel engines, compressors, 
pumps, and hydraulic equipment. 


(33) American Hoist general catalog 


American Hoist and Derrick Company, St. Paul, Minnesota, has 
issued a general catalog. It is the first catalog of its kind published by 
the company in that it describes the complete line manufactured. Dis- 
cussed and illustrated are blocks and sheaves, derricks, hoists, cranes, 
handwinches, Crosby wire rope clips, ditchers, marine deck machin- 


ery, material elevators, pile drivers, car pullers, and cane handling 
machinery. 
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Badustry today expects more from the desiccants it buys. 
It requires that they dry a greater variety of gases and liquids 
to more rigid specifications. Efficiency and economy, too, 
are increasingly important. This calls for a versatile adsor- 
bent, and Driocel has unique features that make it a 
“natural” for many difficult as well as routine drying jobs. 


One important characteristic of Driocel is its low iron 
content... held to 3% or under. This means not only a 
longer adsorbent life, but it means also that higher Dry Gas 
Capacity values are maintained through repeated regenera- 
tions. Drying operations can be conducted in such a 
manner that low-iron Driocel is unaffected by appreciable 
quantities of hydrogen sulfide. In fact, Driocel is even used 
in the drying of HS with satisfactory results. 


This activated bauxite desiccant is successfully drying 
hydro-carbon gases and liquids, liquid organic chemicals, 
electrical oils, hydrogen and compressed air. These installa- 
tions involve wide pressure, temperature, and moisture 
ranges. In most cases, Driocel meets these conditions with 
superior performance and long life. And, the fact that 
Driocel’s price is substantially lower than other well known 
solid desiccants is noteworthy. 


Perhaps your drying problems can be solved, or your 
processing improved by using Driocel. Why not consult us ? 
Our work with bauxite desiccants has been extensive and we 
would be glad to assist. Address: Attapulgus Clay Company 
(Exclusive Sales Agent), Dept. J, 260 South Broad Street 
Philadelphia 1, Pa. 


— 
PORQCEL 
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TQUADRAFOS and {AEROFLO 
are available for immediate de- 
livery from stocks kept by many 
drilling mud chemical distributing 
houses in all principal oil well 
drilling centers in the United States 


TAMERICAN CYANGMID & 
CHEMICAL CORPORATION 
(Manufacturer and Selling Agent) 

RUMFORD CHEMICAL WORKS 
(Manufacturer) 

TAMERICAN CYANAMID & 

CHEMICAL CORPORATION 
(Selling Agent) 
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Maintaining the best balance of the 
right properties in drilling mud—from 
bit to surface—requires complete and 
careful analysis of drilling conditions. 
Primarily, it calls for selection of the 
right mud conditioning chemicals. 
Both AEROFLO* Mud Conditioning 
Compound and QUADRAFOS* (Sodi- 
um Tetraphosphate) have demon- 
strated their all ’round usefulness by 
reducing drilling costs and time in a 
wide variety of operations. 

Where drilling mud has become 
contaminated due to the presence of 
calcium or magnesium compounds 
the agglomeration clay results in in- 
creased viscosity and permits free 
water to filter off into the formations. 
However, by making proper additions 


of QUADRAFOS, the clay particles are 


thoroughly dispersed and drilling 





properties of the mud are restored 
quickly and efficiently. 

AEROFLO is well adapted to the 
most difficult drilling conditions and 
is particularly useful for controlling 
viscosity in deep well operations. It 
also improves the efficiency of phos- 
phates in salt cut muds, in muds that 
do not respond to chemical treatment 
and where high temperatures cause 
rapid thickening. 

Cyanamid’s modern production 
facilities, years of experience and 
time-and expense-saving assistance in 
the use of these materials are your 
assurance of superior results. For 
complete information write American 
Cyanamid & Chemical Corporation, 
229 Shell Bldg., Houston, Texas or 
Azusa, California. 


*Reg. U.S. Pat. Off. 


When Performance Counts—Call on Cyanamid 


sucvican WNANAMID 
@ ¢ Chem Corporidlion 


(A UNIT OF AMERICAN CYANAMID COMPANY) 
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THE Petroleum 


Engineer’s 
CONTINUOUS TABLES 


A DAILY REFERENCE FOR OPERATING MEN 





INSTALLMENT No. 110 


VALUABLE and regular feature of The Petroleum Engineer, the Continuous Tables, now in their tenth year of 

publication, were designed to save time and effort for the technician and the practical field or plant worker. 
The tables have proved one of the most popular and helpful departments of The Petroleum Engineer. Data are pre- 
sented in the simplest form available with many types of information included that are best presented by curves or 
nomographs when three or more variables must be considered simultaneously. 

The Continuous Tables have developed as a result of suggestions for new tables, direct contributions, and 
improvements to existing tables by members of the petroleum and related industries, including manufacturing con- 
cerns, who are continually searching for practical information reduced by computation to tabular form readily appli- 
cable to the problems daily confronting them that might otherwise necessitate a more or less tedious calculation. These 
contributions and suggestions from the industry have resulted in a valuable exchange of information and data con- 
tributing to the progress of the industry as a whole. 

This index will be revised monthly. The index for installments 1-12, inclusive, will be found in the May, 1938, 
issue; 13-24, inclusive, in the June, 1939, issue; 25-36, inclusive, in the June, 1940, issue; 37-48, inclusive, in the June, 
1941, issue; 48-60, inclusive, in the June, 1942, issue; 61-72, inclusive, in the June, 1943, issue; 73-79, inclusive, in the 
January, 1944, issue; 80-82, inclusive, in the April, 1944, issue; 83-85, inclusive, in the July, 1944, issue; 86-88, inclu- 
sive, in the October, 1944, issue; 89-91, inclusive, in the January, 1945, issue; 92-94, inclusive, in the April, 1945, 
issue; 95-97, inclusive, in the July, 1945, issue; 98-100, in lusive in the October, 1945, issue; 101-103, inclusive, in 
the January, 1946, issue; 104-106, inclusive, in the April, 1946, issue; 107-109, inclusive, in the July, 1946, issue. 


INDEX TO TABLES 


Index Ne. Page Issue 
Capacity of mud pit, cu. ft. per in. depth ............-........ hernendiuanaaiciosl (sheet 3) P 425.218.21 205 Aug. 
Gas pipe line design factors ........................-..-......- —_— sicntahinsiania igoinainadl (sheet 1) P 622.01 207 Aug. 
Gas pipe line design factors ...._............-....-.-.--.- Stal icin kite (sheet 2) P 622.01 211 Aug. 
Gas pipe line design factors Le 215 Aug. 
Gas pipe line design factors. ....... scaniapinetaticoseigiasaiienitaiaipelibienistaialian (sheet 4) P 622.01 217 Aug. 
Hydrocarbon thermodynamics —..................-..2-2.-...2-.-0----e-e-eeee seen (Sheet 14) P 721.01 209 Aug. 
Hydrocarbon thermodynamics ................................ prime veveese---- (Sheet 15) P 721.01 213 Aug. 


INDEX TO ADVERTISERS IN TABLES 


Page -Issue Backing Table No. 


Chapman Valve Manufacturing Co................................... nitincicmainieaai (sheet 2) 212 Aug. P 622.01 
Griscom-Russell Co. ................-.-. awe iittala ceibanieaias ibaa (sheet 14) 210 Aug. P 721.01 
Hazard Wire Rope Division of American Chain & Cable Co., Inc........... (sheet 1) 208 Aug. P 622.01 
Hyatt Bearings Division, General Motors Corp...............----.--------------------- (sheet 3) 216 Aug. P 622.01 
Nash Engineering Company...................-.----------------------0--e--0-ee-se-soesoeensseeee- (Sheet 15) 214 Aug. P 721.01 
Toledo Pipe Threading Machine Co..._.....--.---------------------------------»-------- (sheet 4) 218 Aug. P 622.01 
i Ug insect sininisinsnnt shiieitieiemhanibiea (sheet 3) 206 Aug. P 425.218.21 




















THE PETROLEUM ENGINEER, August, 1946 


203 











ALL THESE 
AND MORE 


Croloy 12 
Croloy 12-3W 
Croloy 16 
Croloy 18 
Croloy 22 
Croloy 27 
Croloy 18-8S 
Croloy 20-10 
Croloy 18-8Ti 
Croloy 18-8Cb 
Croloy 16-13-3 
Croloy 18-13-3 
Croloy 25-20 
Physical properties, appli- 
fabricating 
data; and other pertinent 
nf yn on B&W Cro- 
loy ess Steel Tubing 


are ntained in Technical 


No. I-A. Would 





Other B&W Products 


THE BABCOCK & WILCOX Co. 
NEW YORK 6, N.Y. 


Water-Tube Boilers, for Stationary Power Plants, for 
Marine Service ° Water-Cooled Furnaces °* Super- 
heaters * Economizers * AirMeaters * Pulverized-Coal 
Equipment * Chain-Grate Stokers * Oil, Gas and Multi- 
fuel Burners ° Refractories 


85 LIBERTY STREET . 
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Process Equipment. 











When it comes to finding tubes that will stand up against strong corrosive 
attacks and inordinately severe temperature and/or pressure conditions in 
refineries, synthetic rubber processes and chemical plants, you can count on 
B&W to supply the right alloy for the job. In the wide range of Croloy Stain- 
less Steel Tubes made by B&W, there are analyses—many of them available 
from no other source—that make possible a close match between tubing 
properties and any combination of corrosion, oxidation and heat resistance, 
and creep strength your services may require. 


These Stainless Croloys have enabled many users to lick tough tube problems 
in oil cracking, hydrogenation, reforming, polymerization, alkylation, gas 
cracking and other refining operations. In many different chemical pro- 
cesses, too, they are giving highly satisfactory and economical service. 


Time and experience in a wide variety of operating conditions have fully 
confirmed the time-saving and cost-cutting advantages of using Croloy Stain- 
less Steel Tubing wherever conditions are extremely severe and tubing econ- 
omy is a vital consideration. So when you have a tough tube problem, call 
on Croloy and let B&W engineers give you the benefit of their long, intimate 
experience in successfully matching tubes to jobs. TA-1313 
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400 600 800 1000 1200 1400 1600 
TOTAL LENGTH OF PIPE LINE, L,, MILES 


MINIMUM COMPRESSOR 
HORSEPOWER REQUIREMENTS 
AT VARIOUS DELIVERY CAPACITIES 
(1273 MILE PIPE LINE STRESSED 
TO 35.715 LB. PER SQ. IN. ANGLE TYPE 
M % ‘ ' . 
"24 pa rte ye is These curves are taken from the article entitled “Solving 
LL Problems of Gas Pipe Line Design by Use of Significant Fac- 
tors” by C. L. Brockschmidt and M. K. Hager that was pub- 
lished in The Petroleum Engineer in December, 1944, pages 


142 to 164, inclusive. 


Graph I (upper left) plots values of the length factor (F,,) 
vs. the total length of pipe line in miles (L,). 











Craph II (upper right) plots values of the pipe factor (f,) 
vs. the O.D. and wall thickness of pipe. 


Fig. 1 (lower left) is a plot of the optimum solutions of 
examples 1 and 2 as explained on Sheet 4 of this series. The 
conditions assumed for these examples are as shown at the | 
top of Fig. 1. The optimum solution points used for con- | 
structing this curve are as follows: 





Total B. H.P.. 
(Exclusive of 
Field Stations) 

37,500 
69,000 
113,800 
55,000 
95,000 © 


Point No. of Deliverability, 
No. Stations Cu. ft. per day 
5 250,000,000 
y 300,000,000 
13 350,000,000 
5 280,000,000 
9to 12 331,000,000 
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NOW —HAZARD OFFERS A SLING 


‘TERMINAL FOR EVERY PURPOSE @ 


| 
i 












No one sling nor sling terminal is the answer 
to all material—handling problems. Do you 


need a braided wire rope sling — either flat 


or round? Do you need a cable—laid sling or a 
conventional wire rope sling? Which of the 
many different terminals would serve your 
needs best? 


Let Hazard sling engineers advise you and 
build your sling for you. Let them load-test 
it to twice its rated capacity before ship-— 
ment. Let them register it for its known 
strength and issue you a Certificate of Test 
and Registry. 

ACCO—-Registered Sling Service helps you 


select the right sling for your particular 
job. 


Send for this Bulletin which 


gives you 7 reasons why ACCO 
' 
All Hazard Slings are made of LAY-SET "Registered" Wire Rope Slings 


tee known strength. 
Preformed Wire Rope of Improved Plow Steel. ne en ae 


Distributors in all strategic points 


Wilkes-Barre, Pa., Chicago, Pittsburgh, Houston, Wichita, San Francisco, Denver, Los Angeles, Bridgeport, Conn. 


HAZARD WIRE ROPE DIVISION 





. rn AMERICAN CHAIN & CABLE 
jl ‘“ In Business for Your Safety 
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This series of tables is based 
on the articles on “Hydrocar- 
bon Thermodynamics,” by 
Wayne C. Edmister, as pub- 
lished in the March, April and 
May, 1946, issues of The Petro- 
leum Engineer. 


Fig. 20 (above) is a Mollier 
diagram for a propane-butane 
mixture. It is useful in making 
refrigerator calculations. 


Fig. 21 (left) is an enthalpy 
diagram for gasoline prepared 
by the pseudo-critical method. 
Empirical methods were used 
to estimate the phase-equilib- 
ria conditions. 
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Absorption Olt Cooler 
Acid Cooler 

Acid Sludge Heater 
Alr Afterceoler 
Air Heater 
Alcohol! Cooler 


Alcohol Nophthe Preheater — 


Bleeder Heater 


ONLY G-R BUILDS 
THIS WIDE VARIETY 
OF HEAT TRANSFER 

APPARATUS. 























for greater heat conductivity 





BENTUBE SECTIONS 
with scale-shedding elements 
fer herd or salt water 





210 







THE GRISCOM-RUSSELL CO. 
285 Madison Ave. New York 17, N. Y. 
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EVIDENCE OF TWIN G-FIN SECTION 
VERSATILITV 





The remarkable versatility of the Twin G-Fin Section is indicated by 
its many installations for each of the services in the accompanying 
tabulation . .. and other applications as well. 


Even more significant of Twin G-Fin Section versatility is the fact that 
in many instances these standard, interchangeable units have been 
transferred from one duty to another. 


More than 40,000 installed sections, some of which have been in 
service for well over 10 years, have conclusively proven the excellence 
of design and construction of these units. The wealth of performance 
data resulting from this unequalled experience in building fin-type 
heat exchangers is your assurance of authoritative recommendations 
and satisfactory service. 


Write for Bulletin 1614 de- 
scribing these units in detail. 
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—Chart by C, L. Brockschmidt and M. K. Hager.—See Sheet 4, P 622.01, for example of use. 
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SIP lt AAMMMG 


and you'll cut maintenance costs! 










Slamming jars pipelines, starts surging and 
opens up joints, thus necessitating high 
maintenance costs. The Chapman Tilting Disc 

Check Valve employs a balanced hinge-pinned disc 
which rides evenly in the flow when the valve is 


open and cushions quietly to a drop-tight seat when 
the flow slows down. 





cis 


Experience has proved that Chapman Tilting Disc Check Valves 


; : i" Send for free engineer- 
invariably save from 65% to 80% in head losses over ine dete oad loaen 
conventional type check valves. of tests. 





Chapman Tilting Disc Check Valves are made in iron and steel. 


The Chapman Valve Manufacturing Company 
INDIAN ORCHARD, MASSACHUSETTS 
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HYDROCARBON THERMODYNAMICS 




















CHEMICAL REACTION EQUILIBRIUM 
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Cp=A+BT+CT?; FOR EACH 
COMPONENT. ADDING CONSTANTS 
A,B,C ALGEBRAICALLY GIVES 
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FOR VAPOR PHASE REACTIONS PARTIAL 
PRESSURES AND ACTIVITY COEFFICIENTS 
MAY BE USED AS FOLLOWS 
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This series of tables is based on the articles on “Hy- 
drocarbon Thermodynamics,” by Wayne C. Edmister, 
as published in the March, April, and May, 1946,.issues 
of The Petroleum Engineer. 








Table 5 (above) presents the fundamentals of apply- 
ing thermodynamics to chemical reactions. Fig. 22 (be- 
low) shows the relative effects of the various factors on 


the heat of reaction. 
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0s the Yash! 


There are no mechanical complications in a Nash Compressor. 
A single moving element, a round rotor, with shrouded blades, 
forming a series of buckets, revolves freely in an elliptical casing 
containing any low viscosity liquid. This liquid, carried with the 
rotor, follows the elliptical contour of the casing. 

The moving liquid therefore recedes from the rotor buckets at 
the wide part of the ellipse, permitting the buckets to fill with 
gas from the stationary Inlet Ports. As the casing narrows, the 
liquid is forced back into the rotor buckets, compressing the gas, 
and delivering it through the fixed Outlet Ports. 

Nash Compressors produce 75 lbs. pressure in a single stage, 
with capacities to 6 million cu. ft. per day in a single structure. 
Since compression is secured by an entirely different principle, 
gas pumping problems difficult with ordinary pumps are often 
handled easily in a Nash. 

Nash simplicity means low maintenance cost, with original 
pump performance constant over long periods. Data on these 
pumps sent immediately on request. 


NAS 


214 





| DISCHARGE 
PORT 





SUIIUUUODUVUUOUATUUEO AULA ALL 


No internal wearing parts. 
No valves, pistons, or vanes. 
No internal lubrication. 

Low maintenance cost. 
Saves floor space. 


Desired delivery temperature 
automatically maintained. 


Slugs of liquid entering pump 
will do no harm. 


75 pounds in a single stage. 


HNUIONIUUNNUNUUNUUUUOGUONUUONOQUUOOOUQO0OSUO0E0 0000000000000 


EU 
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ENGINEERING COMPANY 
323 WILSON, SO. NORWALK, CONN. 


THE PETROLEUM ENGINEER, August, 1946 




















gene 
par? 


can 
age’ 


Sheet 3 

















Tae Perroteum EnGINEER’s Continuous TABLES (INSTALLMENT No. 110) P 622.01 
= GAS PIPE LINE DESIGN FACTORS 
veneer 1.3 1.4 1.5 1.6 17 1.8 1.9 2.0 2.1 2.2 — 


150,000 


140,000 


130,000 


120 


110 


100,000 


90,000 


80,000 


70,000 


60,000 


50 


30 


20 


1.5 1.6 17 1.8 iz 


COMPRESSION RATIO, r 
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This cutaway section of 
a Hyatt Roller Bearing 
shows the rollers which 
roll within the confines of 
special alloy steel races. 


This is a typical Hyatt 
solid, special steel roller 
removed from the bear- 
ing. 


The load is distributed 
evenly over the length of 
the roller assuring max- 
imum load-carrying ca- 








Hyatt Roller Bearings reduce fric- 
tion in countless machines and 
equipment. ..in mills and factories 


. on farms... oil fields. ... rail- 
ways... highways and skyways. 


Hyatts, for more than half a cen- 


tury, have been helping things run 


pacity. 





smoother and longer. 

Hyatt engineers will gladly an- 
swer your bearing questions and 
depend upon it... the right an- 
swers. Hyatt Bearings Division — 
General Motors Corporation, 


Harrison, New Jersey. 


EU 
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GRAPH IIA 
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These curves are taken from the article entitled “Solving 
Problems of Gas Pipe Line Design by Use of Significant 
Factors” by C. L. Brockschmidt and M. K. Hager that was 
published in The Petroleum Engineer in December, 1944, 
pages 142 to 164, inclusive. 

Graphs III A and III B (above) plot values of f, (station 
factor) and f,, (horsepower factor) vs. ratio of compression 
over a wider range than that covered by Graph III (sheet 2, 
P 622.01). 

Example No. 1 

Given: 1273 miles of 24-in. O.D. by %-in. wall pipe line 
stressed to 35,715 lb. per sq. in. 

To find: the total compressor b.hp. required (exclusive of 
field station) to produce a deliverability of (a) 250,000,000 
cu. ft., (b) 300,000,000 cu. ft., and (c) 350,000,000 cu. ft. per 
day at the market terminus, assuming that the interval be- 
tween stations is graduated so that all compressors operate 
at the same compression ratio at full load, and no deliveries 
are made en route except for compressor fuel. 


Solution (a) Q, = 250,000,000 cu. ft. per day 
From Graph I, f,, = 47.50 (see Sheet 1, P 622.01) 
From Graph II, f, = 43.75 (see Sheet 1, P 622.01) 
f _ £.Q, _ 47.50 X 250 
a 43.75 
Then, on Graph III (Sheet 2), enter horizontally from 
271.6 on the left-hand f, scale and follow downward from 
each intersection with the “number of stations” lines to find 
the compression ratios. Then follow upward to the correspond- 
ing “number of station” lines and read the total B.H.P. (ex- 
clusive of field station) per million cu. ft. delivered per 24 





= 271.6 (station factor) 
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hr. opposite the intersections on the right-hand scale. The 
results that should be obtained from Graph III are as fol- 





lows: 
fe No. of stations Ratio le @,=20X i, 
271.6 4 1.765 155 38,780 
271.6 5 1.510 150* 37,500* 
271.6 6 1.390 152.5 38,100 
271.6 7 1.316 155.5 38,900 
271.6 8 1.265 157 39,280 
271.6 9 1.228 160 40,000 


*The optimum solution showing the disposition of the minimum 
total b. hp. required to produce the given flow. 

Optimum solutions for (b) 300,000,000 cu. ft., and (C) 
350,000,000 cu. ft. per day can be found in a similar manner 
to be 69,000 and 113,800 b. hp., respectively. 


Example No. 2 
Given: the same pipe line described in example No. 1. 
To find: the maximum deliverability at the market termi- 

nus that can be obtained with (a) 55,000 and (b) 95,000 

compressor b.hp. installed in main line stations (excluding 

the field station) , assuming that the interval between stations 
is graduated so that all compressors operate at the same 
compression ratio at full load, and no deliveries are made en 
route except for compressor fuel. 
Solution (a) H, = 55,000 b. hp. 
— f,H, _ 47.50 X 55,000 
— 43.75 


Then, using Graph IV (Sheet 3) in a manner similar to 
Graph II] as exp'ained above, optimum solutions for (a) 
55,000 and (b) 95,000 compressor b. hp. will be 280,000,000 
cu. ft. and 331,000,000 cu. ft. per day, respectively. 








= 59,730 
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It was a dreary December day in 1903 when 
the Wright Brothers made their momentous 
flight over the sand flats of North Carolina... 
L ee the world’s first successful airplane flight! 

i ga t——_— In the 12 H. P. biplane weighing a total of 5 
750 lbs., Wright stayed in the air 12 seconds. 
Three more flights were made the same day, the 
fourth of which covered 852 feet in 59 seconds 
attaining a speed of 30 M. P. H. Compare this 
with the advancement made in aviation to today’s 
jet propelled planes traveling 660 M. P. H. 

These were the days, too, when TOLEDO 
Pipe Tools were first being produced. And in 
their field, these tools soon demonstrated out- 
standing merit ... expanding from four basic 
threaders introduced in 1902 to the wide range of 

TOLEDO-Engineered Pipe Tools and equip- | 
ment of today. The Toledo Pipe Threading 
Machine Company, Toledo, Ohio. New York 

Office, No. 2 Rector Street Bldg. fi 


























Toledo SIMPACT—an 
example of outstanding 
design and perform- 
ance! A self-contained, 
adjustable threader for 
1'' to 2'' pipe. Sizes 
changed instantly with 
one set high speed 
steel dies. Accurate, 
dependable. 
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Running Tour WITH ME 


N IN THE INDUSTRY 





@ O.N. Miller has been appointed general 
manager of Standard of California’s manu- 
facturing department, in charge of the Rich- 
mond, El Segundo, and Bakersfield refin- 
eries. Only 37 years 
old, Miller is the 
youngest man to hold 
this key job in Stand- 
ard’s history. He suc- 
ceeds C, E. Finney, 
Jr., who became a 
vice president of the 
company in January. 
Miller joined Stand- 
ard in 1934 after re- 
ceiving his doctor’s 
degree in chemical en- 
gineer at the Univer- 
sity of Michigan. He 
first worked in re- 
search and development, specializing on 
cracking problems. Subsequently Miller be- 
came assistant superintendent of the crack- 
ing division at El Segundo and then was 
transferred to the manufacturing department 
in the San Francisco home office in 1942. 
The following year he was transferred to 
the Standard affiliate, the Arabian American 
Oil Company, where his work included plan- 
ning and designing of the Ras Tanura refin- 
ery in Saudi Arabia. On completion of this 
assignment, Miller became assistant to the 
general manager of the manufacturing de- 
partment and then returned to El Segundo 
as superintendent of the cracking division. 
In January he became assistant to the vice 
president in charge of manufacturing, which 
position he has held till his present appoint- 
ment. 


@ Dr. William J. Sparks, associate direc- 
tor of the chemical division of the Standard 
Oil Development Company, Elizabeth, New 
Jersey, has been elected chairman of the 
American Chemical Society’s North Jersey 
Section. He succeeds Robert Waterman of 
the Schering Corporation, Bloomfield. 
Other officers of the Section for 1946-47 
are: Dr. Ira D. Garard of the New Jersey 
College for Women, chairman-elect; Theo- 
dore R. Donlan of Standard Oil, secretary, 
and George N. Vacca of the Bell Telephone 
Laboratories, Summit, treasurer. 


@ Clifford A. Patch has been appointed 
sales manager, Western Division of Joshua 
Hendy Iron Works, succeeding Clarence 
Jensky, resigned. Patch has been succes- 
sively assistant chief engineer, turbine sales 
manager, and chief project engineer at 
Hendy. 


@ Harold C. Conners and Harold R. 
Fosnot have been named by the Graver 
Tank and Manufacturing Company to head 
the firm’s Chicago area sales activities. Both 
war veterans, Conners will handle steel plate 
sales and Fosnot will represent the Graver 
Process Equipment Division, specializing in 
water conditioning equipment. 


@ Harold L. Kennedy has joined Ameri- 
can Car and Foundry Company as sales 
agent at its Washington, D. C., district sales 
office. A native of Savannah, Georgia, Ken- 
nedy began his business career in the sup- 
ply department of the Central of Georgia 
Railway Company at Columbus, Georgia. 
Later he became assistant purchasing agent 
of the Fruit Growers Express Company and 
more recently was Washington district sales 
manager for the Mt. Vernon Car Manufac- 
turing Company. 





O. N. Miller 


@ George B. Corless, Gulf Coast division 
superintendent in the production depart- 
ment of Humble Oil and Refining Company 
for the last 15 years, has resigned from Hum- 
ble to accept the position as coordinator of 
the executive development program with 
Standard Oil Company (NJ) in New York. 
Corless moved to Houston in 1926, from 
Picher, Oklahoma, where he had been for 
several years a consulting engineer in the 
mining industry. For 10 years prior to that 
he had been in Joplin, Missouri, in geologic 
and mining work. His first work with Hum- 
ble was as an assistant in the construction 
of the Ingleside-McCamey pipe line. At the 
completion of that job he was transferred to 
the production department of Humble Oil 
and Refining Company and was in succes- 
sion a salt water pollution specialist, division 
civil engineer, and division petroleum en- 
gineer before becoming Gulf Coast division 
superintendent in 1929. Throughout his 14 
years in the latter post he developed a keen 
interest in personnel problems, and in Au- 
gust of last year he was loaned to Standard 
to assist in the executive development pro- 
gram of which he is now coordinator. 

e Hugh W. Baird, 
who for many years 
has been identified 
with the steel pipe 
business because of 
his long association 
with the National 
Tube Company, has 
accepted the position 
of district sales super- 
visor for the Barrett 
Division, Allied Chem- 
ical and Dye Corpo- 
ration, with headquar- 
ters in Chicago. His 
new work will involve 
the sale of pipe coatings for oil, gas, and 
gasoline pipe lines. 

@ At a joint meeting of the Appalachian 
Geological Society and the Engineers So- 
ciety of Western Pennsylvania held in Park- 
ersburg, West Virginia, election of the fol- 
lowing officers was announced: Veleair C. 
Smith, president of the V. C. Smith Man- 
agement Company, as president; W. B. 
Maxwell, geologist for the United Fuel Gas 
Company, as vice president; R. L. Alkire, 
assistant petroleum research engineer West 
Virginia University, as secretary-treasurer; 
and J. D. Castner, geologist for the West 
Virginia Gas Corporation, as editor. 

@ Tom Hallinan has rejoined E. D. Bul- 
lard Company, manufacturers and distribu- 
tors of industrial safety equipment, as sales 
representative in the company’s Los Angeles 
office, 1213 South Olive Street. Hallinan was 
formerly branch manager for Bullard at Den- 
ver, and returns to the company after mili- 
tary service. 

@ Harry V. LeBourveau, plant manager 
for the Shell Oil Company, Inc., at Sewaren, 
New Jersey, died on July 8, at the age of 53, 
at the home of his sister in Staten Island. 
He had been ill for several months. 

@ Robert B. Curran and Paul C. Shea, 
Carter officials of Billings, Montana, have 
been elected vice presidents of The Carter 
Oil Company. Shea also was named a mem- 
ber of the board of directors. He will be 
vice president in charge of manufacturing 
and will direct all refining operations. His 
headquarters will be in Tulsa. Curran will 
continue as Northwest division manager and 
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will remain at Billings. Curran has been a 
director since April. A native of Tulsa, he 
joined Carter in 1933 after graduation from 
the University of Oklahoma with a degree 
in geology. After serving as production ge- 
ologist at Seminole, Curran was made chief 
scout at Tulsa and later headed the scouting 
and statistical division. He was made assist- 
ant to the president in March, 1943. He left 
Tulsa in September, 1944, to serve as assist- 
ant division manager at Billings and has 
been manager since February, 1945. 

Shea completed 20 years with the Jersey 
organization this month. He began his oil 
career August 9, 1926, when he began work 
with the Colonial Beacon Oil Company at its 
Everett refinery, Everett, Massachusetts, as 
helper. He became technical assistant to the 
vice president, then general manager of the 
refinery and was a vice president of Colonial 
Beacon when he was named acting manager 
of manufacturing for Carter’s Northwest di 
vision in August, 1945. 

e E. D. Cumming, vice president in 
charge, Los Angeles, who entered the em 
ploy of Shell Oil Company, Inc., 23 years 
ago as a fireman in Long Beach, takes an 
assignment of international importance in 
London this month. S. F. Bowlby, former 
assistant production manager for Shell in 
Los Angeles, succeeds Cumming as vice 
president. 

@ Cyril S. Kimball, vice president of 
Foster D. Snell, Inc., was elected by the 
Council in London as the American vice 
president of the Society of the Chemical 
Industry. 

e@ W. M. Roberts has been appointed man- 
ager of Standard of California’s recently 
created labor relations department. Roberts 


joined Standard in 1919. 


e D. K. Harger has been appointed man- 
ager of all refining divisions at the El Se- 
gundo: refinery, of Standard of California. 
Harger joined Standard in 1926 and has 
spent 13 of his 20 years with the company 
at the El Segundo refinery. 
@® Gordon B. Zimmerman has joined the 
firm of Bechtel Brothers McCone Company, 
as chief process engineer. Zimmerman brings 
to his new assignment a background that 
includes 15 years with Universal Oil Prod- 
ucts Company. 
e K. W. Davis, pres- 

es, | ident of Mid-Conti- 

* nent Supply Company 
with general offices in 
Fort Worth, Texas, 
announces the open- 
ing of a New York 
district office at 42 
Broadway, New York 
City, to handle Mid- 
Continent’s export 
business. R. E. El- 
more is district man- 
ager. He has been with 
the company fora 
number of years and is 
well known by operators throughout the 
Mid-Continent area. 
e@ Alvin B. Vanhooser has been appointed 
superintendent in charge of Humble Oil 
and Refining Company’s Imogene district 
near Pleasanton, Atascosa County, Texas. 
Donnel O. Harvey was promoted from 
farm boss in Humble’s Flour Bluff district 
to district superintendent of the company’s 
Colorado district. F. C. Horner, district su- 
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Are You Satisfied 


That your boilers and engines are op- 
erating efficiently? Naturally, they can 
not, if scale and corrosion interfere. 


SAND-BANUM 





‘The Entirely Different Boiler and 
Engine Treatment” 


Can help you, for its function is to 
automatically remove and prevent scale 
and corrosion, while your equipment 
operates. Thus you gain clean heat 
transfer surfaces, which mean more 
power, less fuel and fewer shut-downs. 


You Can Try 


this proved and patented product with 
a meritorious service record for more 
than 20 years on a 


Better Than 
Money Back Guarantee 


Unconditional Guarantee 


Try it entirely at our risk for 30, 60 or 
90 days. It must perform to your entire 
satisfaction or you owe us nothing. No 
money in advance; not even shipping 


charges. 
SEND 
For Sample Today 


* 


This proved product is a pure colloidal 
compound, guaranteed absolutely harm- 
less to personnel and equipment. 


* 


AMERICAN SAND-BANUM 
COMPANY, Inc. 


9 Rockefeller Plaza, New York 20, N. Y. 








Stocks carried by 
WESTERN SAND-BANUM COMPANY 
Houston, Texas 
and at other convenient points including 
leading supply houses 


Export Representatives 


PETROLEUM MACHINERY CORP. 
30 Rockefeller Plaza New York 20, N. Y. 
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perintendent of Humble’s Colorado district, 
has been appointed district superintendent 
in charge of the company’s Government 
Wells district. E. E. Williams, district su- 
perintendent of the Potash district, Point- 
a-la-Hache, Louisiana, was transferred to 
Crowley, Louisiana, as superinendent in 
charge of the North Crowley district. J. S. 
Payne, district superintendent of Humble’s 
Bayou Sale district, Franklin, Louisiana, has 
been transferred to New Iberia, Louisiana, 
as district superintendent of the Avery Is- 
land district. E. M. Bedford, district chief 
clerk in the company’s Potash district, has 
been transferred to New Iberia, Louisiana, 
as district chief clerk of the Avery Island 
district. 
e T. R. Foster has joined Clark Bros. Co., 
Inc. at Olean, New York, where he will 
' head up Clark’s cen- 
trifugal compressor 
sales department. Fos- 
ter is a graduate of 
Georgia Tech., and a 
member of API, 
ASME, and ASRE. 
Previous to joining 
Clark Bros., he was as- 
sociated with the Car- 
rier Corporation for 17 
years where he had ex- 
tensive industrial ex- 
perience as a special- 
ist in the application 
of centrifugal com- 
pressors for the compression of petroleum 
hydrocarbon gases. 
@ Dr. William F. Tuley, formerly assist- 
ant general sales manager, Naugatuck Chem- 
ical Division, has been appointed operations 
manager for the Synthetic Rubber Division. 
United States Rubber Company. With head- 
quarters at the company’s New York office, 
Rockefeller Center, Dr. Tuley will super- 
vise production, production schedules, and 
production costs of the three synthetic rub- 
ber plants operated by the company at Nau- 
gatuck, Connecticut, Institute, West Vir- 
ginia, and Los Angeles, California. 


@ Colonel James Boyd has been appoint- 
ed dean of the faculty of the Colorado School 
of Mines. Colonel Boyd has been directing 
industrial operations in the American zone 
of German occupation as a deputy to Lieu- 
tenant General Lucius D. Clay. 


@ W. E. Lunger, for the last ten years 
general superintendent of American Car and 
Foundry Company’s Huntington, West Vir- 
ginia, plant, has been appointed district 
manager of ACF Huntington, West Virginia, 
plant. He has been with the company since 
1916. 

@ Melvin Shaulis has been appointed as- 
sistant superintendent of the Brier Hill 
blooming and round mills of The Youngs- 
town Sheet and Tube Company at Youngs- 
town, Ohio. After working for Newton Steel 
Company, Shaulis joined Sheet and Tube 
in 1933 as a level roller in the Brier Hill 
sheet mill. In 1934 he was made finishing 
foreman, became general foreman of the 
sheet mill in 1939 and in 1942 was made 
general foreman of the conditioning yard 
and sheet mill. 


e H. C. Wiess, president of Humble Oil 
and Refining Company, has announced the 
following changes in personnel. The duties 
and responsibilities of Morgan J. Davis, 
chief geologist, have been broadened to in- 
clude the management of the exploration de- 
partment; C. E. Reistle, Jr., has been 
named manager of the production depart- 
ment; Ray H. Horton has been appointed 
manager of the industrial relations depart- 
ment; and D. F. Haynes has been made 
manager of the crude oil department. R. C. 





T. R. Foster 


Barbour, former East Texas division pro- 
duction superintendent, has been made gen- 
eral superintendent of the production de- 
partment, suceeding Reistle. C. W. De- 
Lancey has been named superintendent of 
the Gulf Coast division, production depart- 
ment, succeeding G. B. Corless who re- 
signed. R. E. Bridges, formerly Gulf Coast 
division engineer, will take over DeLancey’s 
old duties as assistant superintendent, Gulf 
Coast division. R. J. Schilthuis, former 
division petroleum engineer in the South- 
west Texas division, will assume the newly 
created position of assistant superintendent 
of the natural gas division of the production 
department. H. S. Warner and K. R. 
Dailey have been appointed assistant man- 
agers of the industrial relations department; 
both are newly created positions. Two new 
positions of assistant chief geologist have 
also been created and added to the staff of 
chief geologist Morgan J. Davis. J. Ben 
Carsey, formerly division geologist of the 
Louisiana-Mississippi division, and Ed J. 
Hamner, formerly assistant division geol- 
ogist in the Southwest Texas division, have 
been named to fill the new posts. 


@ Merwin M. Brandon has been promoted 
to the position of electrical engineer by the 
executive committee, board of trustees, of 
Underwriters’ Laboratories. Brandon as- 
sumes full responsibility and direction of 
the activities of the electrical department of 
the Laboratories at the Chicago, New York, 
and San Francisco testing stations. 


e W. E. Zander, director and vice presi- 
dent of foreign operations for Rheem Manu- 
facturing Company, has left from Los An- 
geles by plane for a tour of the company’s 
Australian plants. He will visit company op- 
erations at Sydney, Melbourne, and Bris- 
bane. 


@ QO. D. Donnell, president of The Ohio 
Oil Company, has announced several im- 
portant changes in the official family of the 
company. Frank A. Billstone, director and 
treasurer of the company, who served for 
more than 42 years, retired on July 31. How- 
ard C. King, comptroller, has been elected 
to the board of directors to fill the vacancy 
created by Billstone’s resignation. Charles 
H. Smith, assistant treasurer since 1928, 
succeeds Billstone as treasurer. 
@ G. R. Maddox will take charge of Clark 
Bros. Company’s branch office soon to be 
ae opened in Caracas, 
Venezuela. Prior to 
the war, Maddox spent 
eight years in Vene- 
zuela in the produc- 
tion and engineering 
department of the 
Standard Oil Com- 
pany. In addition to 
Clark Bros., he will 
represent certain oth- 
ers of Dresser Indus- 
tries. Maddox recent- 
ly received his dis- 
charge as captain aft- 
er 34% years in service 
in the Army. He is a graduate of the Uni- 
versity of Oklahoma, class of 1933. 
@ George E. Wagoner, formerly assist- 
ant chief geophysicist in charge of domestic 
geophysical operations for The Carter Oil 
Company, has been appointed exploration 
manager for the Carter’s Southern division, 
with headquarters in Shreveport. R. W. 
Gemmer, now assistant chief geophysicist 
in charge of foreign geophysical operations, 
will take charge of both foreign and do- 
mestic geophysical operations. Dr. A. B. 
Bryan is chief geophysicist for Carter. H. 
W. Brown will continue as Gemmer’s as- 
sistant and will have charge of foreign geo- 
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The P.I.V. (Positive, Infinitely Variable) Gear has 
solved two speed variation problems in pipe coating and 
cleaning operations at the Mayes Bros., Houston Plant, 
one of the leaders in the work of sealing oil industry 
pipe against corrosion. Maximum efficiency, in each 
case, depends on achieving smooth, variable speeds. 

Successful application of the smooth-as-glass internal 
bituminous coating to the 42” pipe pictured above re- 
quires that the pipe be rotated smoothly from low to 
high speeds. Fixed speed drives frequently caused the 
pipe to jump the rollers. With the Link-Belt P.I.V. Gear, 
speed of the operation can be changed simply by ro- 
tating the hand wheel on the gear box. 

Similarly, variable speeds are required to thoroughly 
remove rust, mill scale and other foreign matter from 
2” and 4” pipe, shown to the right, as it moves under 
the pipe cleaning cutters and brushes, prior to applica- 
tion of bituminous coating. “These operations now de- 
pend entirely on Link-Belt P.I.V. Gears,” Boyd Mayes, 
President, said. 

This is just another case where the efficient, ruggedly- 
built P.IL.V. Gear has been installed to solve an oil in- 
dustry problem. It is available for either vertical or 
horizontal mounting, standard or motorized ... up to 
15 horsepower and in ratios up to 6:1. Consult Link- 
Belt on your variable speed problems. 


LINK-BELT COMPANY 


Indianapolis 6, Dallas 1, Houston 2, Los Angeles 33, Kansas City 6, 
Mo., St. Louis 1, New York 7, Toronto 8. Distributors in all fields, 
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POSITIVE INFINITELY VARIABLE SPEED CONTROL 
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Fig. 404 Sampler with Fig. 460 Meter 
ACCURATE CHECK ON QUALITY 


The Fig. 404 Automatic Sampler makes it easy to 
evaluate the QUALITY of each well’s output by fur- 
nishing a true proportional sample. 

This is the only efficient, economical basis for pay- 
ment of royalties and taxes, analyses of control and 
operating expense, and quick, unfailing detection of 
sleepers or wet wells. 


ACCURATE CHECK ON QUANTITY 


Similar in measuring principle to the famous Bowser 
Xacto Meter—but designed especially for the strenu- 
ous service encountered in oil fields—the Fig. 460 
Positive Displacement Meter accurately records indi- 
vidual well production. 


: It provides an indisputable record for royalties and 

‘a taxes ... eliminates gauge tanks and piping .. . 

‘ prevents evaporation due to weathering . . . reduces 
: fire and other hazards. 



















The Bowser organization of meter engineers is equipped to pro- 
vide you with specific analyses, counsel and recommendations for 
every conceivable type of oil well metering and sampling installa- 
tion in terms of ECONOMY and DEPENDABILITY. 


Write today for detailed 
information. 


BOWSER. INC., 
1329 Creighton Ave. 
Fort Wayne 2, Indiana 
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physical work. P. L. Lyons, office computer, 
will become technical supervisor with gen- 
eral supervision of computing and interpre- 
tations of geophysical work in the field and 
division offices. 


e Dr. Gustav Egloff of Universal Oil 
Products Company, will deliver a series of 
lectures before various local chapters of 
the Institute of Petroleum of Great Britain, 
in England, Scotland, and Wales. He will 
also lecture at Oxford and Cambridge uni- 
versities, and will address the Catalyst Club 
of England, in London. 

@ Wilson G. Saville, senior partner in 
Gravity Meter Exploration Company, Hous- 
ton, Texas, and former United States Army 
district engineer at Galveston, has been 
sworn in as chairman of the Houston-Harris 
County Port Commission after his appoint- 
ment by the Houston City Council and Har- 
ris County Commissioners Court. 


® George S. Flanders, export sales en- 
gineer for Lane-Wells Company, has left 
New York on an extended trip through Cen- 
tral and South America. Flanders’ trip will 
last about three months and will take him 
into most of the oil fields and production 


centers of the area. 

@ Joe Y. Allen, Jr. 
has joined Clark Bros. 
Co., Inc. as engineer 
in the technical serv- 
ice department of 
Clark’s Houston, Tex- 
as, office. Allen is a 
graduate engineer of 
the University of Ok- 
lahoma, class of 1940. 
During the World. 
War, he served as 
lieutenant commander 
in the U. S. Navy, see- 
ing action in the Med- 
iterranean and Euro- 
pean areas. Prior to entering the service, he 
was employed as an engineer by the Gulf 
Oil Corporation. 

@ Edward Hans Zeitfuchs, international- 
ly known authority on the physical proper- 
ties of petroleum products and inventor of 
a viscosity meter widely used in the oil in- 
dustry, is retiring from California Research 
Corporation, Standard of California sub- 
sidiary, after 25 years’ service. Zeitfuchs, 
senior physical specialist for California Re- 
search at Richmond, joined Standard as a 
physicist in 1921, specializing in devices for 
measuring the properties of petroleum, best 
known of which is the Zeitfuchs Viscosi- 
meter, which registers flow characteristics. 
@ William B. Guernsey has been appoint- 
ed assistant to vice president of American 
Bridge Company, United States Steel sub- 
sidiary. Craig T. Capp has been appointed 
Marine Department contracting manager 
succeeding Guernsey. 
@ Robert W. Ward has been elected a vice 
president of American Car and Foundry 
Company and placed in charge of manufac- 
turing. Ward was previously district man- 
ager of the ACF Huntington, West Virginia, 
plant. He will make his headuarters in New 
York. 
@ Commander J. Stanley Stevenson has 
been designated Area Officer in Charge of 
Bituminous Coal Producing Districts 14 and 
15 by Admiral Ben Moreel, Coal Mines Ad- 
ministrator. Stevenson is on military leave 
from Panhandle Eastern Pipe Line Com- 
any. 
° Colin C. Campbell, Tulsa, has been ap- 
pointed business manager of the Society of 
Exploration Geophysicists. The business 
manager’s office is being transferred from 
Hamilton, Texas, to Tulsa, with headuarters 
to be established in the Ritz Building. 
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With one carburetor an engine may burn either wet 
or dry fuel; Gasoline, Natural Gas, Butane-Propane. Lo- 
cate the engine on the job and run it immediately on 
Gasoline or Butane-Propane. Switch over to Natural 
Gas the moment it’s available. Changing from one fuel 
to another is simple and may be done with engine run- 
ning. For well drilling or servicing. gasoline is an ideal 
standby or emergency fuel. 


Like ALL Ensign Carburetors, the Combination Unit 

will handle dry fuel—Natural, Manufactured, Sewer 
Gas or Butane-Propane. And IN ADDITION an indepen- 
dent float bowl and complete metering system are pro- 
Model 34” Tg vided for gasoline. 





Play safe. Equip your engines to run anywhere, 
anytime. Specify ENSIGN COMBINATION Carburetion 
as original factory equipment. Rugged and sturdy in 

construction. Powerful, Economical and Efficient in Per- 
formance. Made in updraft models from %” to 242” SAE. 
In downdraft from 1%” to 2” SAE. 


Check with Ensign Engineers at Huntington Park or 
Chicago for correct carburetor capacities and sizes. 


Natural Gas, Gasoline or Butane 
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7010 SOUTH ALAMEDA STREET + P.O. BOX 229 + HUNTINGTON PARK, CALIFORNIA 
FACTORY BRANCH: 2644 SOUTH MICHIGAN AVENUE, CHICAGO 16, ILLINOIS 


“PIONEERS IN EFFICIENT CARBURETION”~ ESTABLISHED 1911 
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Here’s something handy to know: 

Take one cigarette out of a package. The 
package then becomes a cigarette lighter. 
5 y 7 

Teacher: Johnnie, do you want to leave 
the room? 

Johnnie: You don’t think I’m standing 
here hitch-hikin’, do ya? 

y 7 7 

Do you love your enemies? 

Yes, all three of them; Tobacco, Women 
and Liquor. 

y y y 

Hilda: Why did you give that comedian 
the air? 

Marge: Because every time I went out 
with him, he tried to get funny. 

i 7 v 

“Why did you leave your girl’s house so 
early?” 

“Because we were sitting on the sofa, and 
she turned out the light. Guess I can take a 
hint!” 

y y ’ 

Little Willie, unafraid, 

Monkeyed with a hand grenade; 

Mother, at the morgue, complained: 

“Willie sure is scatter-brained!” 
5 ¢ 5 

We hope you haven't forgotten the little 
farm girl who always went out with city 
fellers because the farm hands were too 
rough. 

y y 5 

Mother: Do you like your new governess, 
sonny ? 

Son: No, Mom, I hate her. I'd like to grab 
her and bite her on the neck like Daddy does. 

yr \ 

There was a girl known to her intimates 
as “Bacon”—somebody was always trying 
to bring her home! 

# Y y 

She: Sometimes my father takes things 
apart to see why they don’t go. 

He: So what? 

She: So you'd better go. 

q y 7 

A Chinese gentleman was trying to catch 
a train at the Union Station recently, and 
Porter Eddie Buck was trying to locate his 
baggage. The Chinaman got very upset. 
Finally, as the train was about to depart 
the Chinese gentleman hammered upon the 
counter and exploded in these words: 

“Pretty damn seldom where my bag go. 
She no fly. You no more fit run station than 
God’s sake. That’s all I hope.” 

a a 

Prof. Tilt: Mr. Gray, what three words are 
used most among college students? 

Gray: I don’t know. 

Prof. Tilt: Correct. 

i v y 

Head Clerk: Did you hear the ladder fall, 
Joe? 

Clerk: Yes; I hope the boss didn’t fall, 


too. 

Head Clerk: He hasn’t, yet. He’s hanging 
to the top shelf. 

-  d 4 

A skinny hatchet-faced spinster attending 
a Hollywood garden party, gazed out upon 
the incredibly beautiful landscape and gush- 
ed, “Oh, I just love nature!” 

Groucho Marx overheard. 

“That’s loyalty,” he quipped, “after what 
nature did to her!” 


Patient (nervously): Will the operation 
be dangerous? 

Doctor: Not a bit. You couldn’t buy a 
dangerous operation for forty dollars. 

yong 

“Mother, that horrid Jones boy called me 
a tomboy,” cried nine-year-old Penny with 
righteous wrath. 

“And what did you do?” asked her mother, 
remembering the Jones boy was twice her 
size. 

“I made him take it back,” she said. “I 
kicked him in the shins and tripped him and 
sat on his chest and pounded his head in 
the dirt until he yelled ‘You’re a_perfick 
lady’.” 

5 7 Y 

“So you lost your poor husband. I’m so 
sorry. How did it happen?” 

“He was keelt by a weasel.” 

“Killed by a weasel? That’s very unusual. 
How did it happen? 

“Is driving hotomobil. Is commeeng to 
railroad crossing. Deedn’t hear no weasel.” 

5 y 4 

“I wear this gown only to teas,’ 
debutante. 

“When?” 

“Not when, whom.” 

y # y 


Nature never invented anything that grows 
so fast as the fish from the time it gets into 
the boat to the time the angler is telling 
about it at the corner drug store. 

"a 7 

She: Am I the first girl you ever kissed? 

He: Come to think of it, your face is fa- 
miliar. 


said the 


v y Y 

“So you deceived your husband,” said the 
Judge gravely. 

“On the contrary, your honor, he deceived 
me. He was going out of town, and he didn’t. 
: y v 

Some people get the idea they are worth 
a lot of money just because they have it. 

7 5 A Y 

Cop: What's the idea of speeding like 
that? 

Driver: Well, the brakes don’t work so 
I’m hurrying home before I have an acci- 
dent. 

7 7 y 

A young woman entered a store and asked 
for a pound can of floor wax. 

“I’m sorry,” said the clerk “all we have 
is sealing wax.” 

“Don’t get funny,” she snapped, “who'd 
want to wax the ceiling?” 

e Y 5 A 

Have you heard about the absent-minded 
professor who threw a cigarette down an 
open manhole, and then tried to step on it? 

Y y y 

Then there’s the fellow who went into 
marriage with his eyes shut. Her father 
packed an awful wallop! 

7 7 y 

“What happened after you were thrown 
out by the side exit on your face?” 

“I told the usher I belonged to a very 
prominent family.” 

“So what?” 

“He begged my pardon, asked me cin 
again and threw me out the front door.’ 

id i 7 

Kitty: I’ve always had a presentiment that 
I'd die young. 

Katy: But you didn’t, darling, did you? 


THE PETROLEUM ENGINEER, August, 1946 

















































































































NEW BULLETIN GIVES ALL DETAILS 


A new 8-page bulletin contains specifications 
on BAKER Multiplex Cementing Collars and aux- 
iliary equipment. Illustrates and describes how to 
perform Two-Stage and Three-Stage Cementing 
jobs and contains other interesting data. Any oil 
man is welcome to a copy—ask for yours today. 


BAKER O/L TOOLS. INC., 
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Developed for depositing a continuous encasement of cement around a 
blank string of casing at pre-determined intervals, to make sure that the cement 
completely fills the annulus, and that channeling is reduced to a minimum, 


Eliminates necessity for auxiliary cementing string, special running-in or 
cementing tools of any kind. « Variety of combination hook-ups to meet dif- 
ferent well conditions and cementing problems. « Use of Slidably Mounted 
Metal Petal Basket greatly increases probability of successful initial water shut- 
off. » Adaptable to either plug or displacement cementing method for each 
stage of a multi-stage cementing job. 


SIMPLE CONSTRUCTION — POSITIVE OPERATION 


The specially designed Multiplex Cementing Collar with male and female 
threads, or double female threads as shown above, is provided with whirler 
cementing ports and a resilient sleeve (reinforced with bias canvas) which 
acts as a back-pressure valve on the periphery of the collar and is protected 
by a steel sleeve around its exterior. A magnesium alloy inner sleeve, with a 
tapered hole through its center, covers the cementing ports and is held in place 
by shear screws until tripped. The mechanism is operated by a Trip Bob made 
from a hollow magnesium alloy casting, filled with lead to give it sufficient 
weight. This Trip Bob has a resilient seal on the lower end for sealing off in the 
seat of inner sleeve. 





























California subsidiary 


Cameron Iron Works, Inc., Houston, Tex- 
as, manufacturer of drilling and completion 
control equipment and other specialties, has 
announced the formation of a California cor- 
poration to be known as Cameron Iron Works 
of California. 


According to an announcement from Ed- 
mond L. Lorehn, vice president of the new 
corporation, the subsidiary company was 
organized for the purpose of serving more 
adequately Pacific Coast operators. 


At present the new corporation will not 
engage in the manufacture of Cameron prod- 


ucts in California, but will maintain ade- 
quate stocks of Cameron materials for dis- 
tribution on the Pacific Coast. 


Administrative and warehousing facilities 





will be established in the Los Angeles basin 
area and will be under the supervision of 
H. G. (Jeff) Musolf. For the present, Musolf 
may be contacted at 1980 Cedar Avenue, 
Long Beach, California — telephone Long 
Beach 668-387. 


To new quarters 


On September 3 the Ensign Carburetor 
Company’s Chicago branch factory will be 
housed in a modern factory recently acquired 
by the company at 2330 West 58th Street, 
Chicago, Illinois. 

The company has had an office in Chicago 
for 30 years, the last ten at 2644 South Mich- 
igan Avenue, where a factory branch office 
and warehouse was maintained. 

C. F. Keene, Chicago branch manager, 
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Simplified production handling of Steel Pipe at our plants 
is an important factor in time economy. The precision 
movement of the pipe by conveyor system, starting with 
mechanical cleaning, through machine priming—multi- 
+ coating—and—wrapping, is an uninterrupted process. 
Your order regardless of size, receives prompt attention 
in its respective scheduling. 


You can depend on HILL, HUBBELL pipe protection ar- 
-hiving at destination in excellent condition. 
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wno has been with the rnsign Carburetor 

Company these last 30 years in Chicago, and 

his assistant manager, A. J. St. George, have 

done a good job in laying out the new fac- 

tory facilities and have planned with one 

oe in mind, better service to the Mid- 
est. 


The steady growth of Ensign’s business 
throughout the years, along with new de- 
mands for more production of natural gas 
and butane-propane carburetion equipment, 
has made advisable this expansion program, 
it is announced 


Moves district office 


The Continental Supply Company’s West 
Texas-New Mexico district office has been 
moved from Odessa to Midland, Texas, ac- 
cording to an announcement released by the 
company’s general of- 
fice in Dallas. 

The office is under 
the management of 
W. T. (Matt) Hays, 
assistant district man- 
ager. Personnel at 
this point will include 
Charles R. Pierce, 
sales engineer, recent- 
ly discharged from the 
military service. 

Matt Hays has been 
connected with Conti- 
nental since 1936, en- 

W. T. Hays tering the company’s 
services at Longview, Texas. He has served 
until the present move in the East Texas 
area, having been manager of the Kilgore 
store for five years and later a salesman at- 
tached to the Tyler district office. 








DRAFTSMEN 


DESIGNERS AND CHECKERS 
with experience on 
Structural Steel and Concrete 
Process Piping 
Pressure Vessels 


The Boston office of E. B. 
Badger and Sons Co., inter- 
nationally famous chemical 
engineering organization, of- 
fers qualified men well-paying 
positions. This is a fine oppor- 
tunity for men who would en- 
joy working in congenial sur- 
roundings and with pleasant 
cooperative associates. A per- 
sonal interview’ can be ar- 
ranged in your city. This is not 
a temporary position. Write, 
giving full details of back- 
ground and experience, salary 
wanted, etc., to 


Mc. William M. Rose, Personne! Director 
E. B. Badger and Sons Co. 
75 Pitts Street, Boston, Mass. 
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Through the ages, men on land and sea have been guided 
to their destination by the North Star. It is easy to 
find because it is almost in line with the two stars on 
the right end of the “‘Big Dipper.” 


Many years ago Powell patented the famous “Star” Re- 
grinding Globe Valve. Today, the Powell Star, backed 
by 100 years of accumulated technical knowledge and 
manufacturing skills, is serving Industry as a guide to 
assured, unfailing flow control. The Complete Powell 
Line includes valves for every known industrial service 
and as new demands arise Powell Engineers will design 
valves to meet them. 


Catalogs gladly furnished on request. Kindly specify 
whether you are interested in Bronze, Iron, Cast Steel, 
or Corrosion Resistant Valves. 





Large Iron Body Bronze Mounted Globe Valve 
for 125 pounds W. S. P. Sizes 2” to 16”, incl. 
Has outside screw rising stem, bolted flanged 
yoke, and regrindable, renewable bronze seat 
and disc. Also available in All Iron. 


guide 
‘ntot aning 





flow 


Large Iron Body Bronze Mounted Gate 
Valve for 125 pounds W. S. P. Sizes 2” to 
30”, incl. Has outside screw rising stem, 
bolted flanged yoke and taper wedge 
solid disc. Also available in All tron for 


certain services. 


Class 300-pound Cast Steel Gate 
Valve with bolted flanged yoke, 


' outside screw rising stem and taper 


wedge solid disc. Powell Cast Steel 
Valves of all types are available in 
pressure classes from 150 to 2500 
pounds, inclusive. 
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200-pound Bronze ‘‘White Star’ 
Gate Valve with inside screw 
rising stem, union bonnet and 
renewable, wear-resisting 
*‘Powellium” nickel-bronze disc. 





200-pound Bronze ‘‘White Star’ 
Globe Valve with union bonnet, re- 
newable, stainless steel seat and re- 
grindable, renewable wear-resisting 
“Powellium” nickel-bronze dise. 


The Wm. Powell Co., Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 
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@ High-torque testing at speeds right 

low » zero R.P.M.! That is what you 

with the combination of hydrau- 

lic dynamometer and Prony brake—an ex- 

HI-EFF feature. In addition to 

indard hydraulic rotors for high 

1edium-speed testing, low-speed 

bra lrums are an integral part of the 

mometer...both cooled by the 

irculating water. This unique ar- 

ingement results in an exceptionally 

wide range of speed and B.H.P. capacity 

it machine-—greatly broadens the 

testing range. The hydraulic 

nay be operated alone, the Prony 

brake operated alone, or both rotors and 
ke operated in combination. 


if ire faced with a low-speed, high- 
torque testing problem, or if you are in 
need of a dynamometer with the widest 
inge of testing capacities, let us give you 
letails of HI-EFF applications—probably 
sO that are similar to your require- 
ments. Taylor Manufacturing Co., 3046 
\”. Meinecke Ave., Milwaukee 10, Wis. 


TATOR" 


MIULWAUREE 





“HI-EFF” Hydraulic Dynamometers 
Static Balancing Machines 


Sensitive Drilling Machines 
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Dr. Dow honored 


Dr. Willard H. Dow has been awarded the 
Chemical Industry Medal for 1946, it is an- 
nounced by Sidney D. Kirkpatrick of New 
York, chairman of the American Section of 
thé Society of Chemical Industry. 

President and chairman of the Dow Chem- 
ical Company of Midland, Michigan, war- 
time leader in the production of synthetic 
rubber and pioneer in sea-water chemistry, 
Dr. Dow was cited for his “conspicuous serv- 
ice to applied chemistry.” 

Dr. Dow also is president of the Ethyl- 
Dow Chemical Company, which extracts 
bromine from sea water for use as an in- 
gredient of Ethyl fluid. 

Under Dr. Dow’s direction, -the Dow 
Chemical Company carried out for the gov- 
ernment and armed forces more than 50 
major wartime projects involving magne- 
sium, styrene for synthetic rubber, high oc- 
tane gasoline, and basic chemicals. 


W. D. Shaffer dead 
W. D. Shaffer, head of the Shaffer Tool 


Works, Brea, California, passed away at his 
home on August 6 at the age of 69. He had 
been suffering from a 
heart ailment for sev- 
eral months. 

Shaffer was the fore- 
most civic leader of 
his home town of Brea 
and served almost ten 
years as its mayor. 

Born in Springtown, 
New York, February 
16, 1877, he moved 
to lowa with his fam- 
ily when still a boy. 
Eventually he went to 
Tacoma, Washington. 
Later he lived at Santa W. D. Shaffer 
Paula and Olinda, California, being super- 
intendent of an oil tool machine shop at the 
latter place. He moved to Brea to take up 
his permanent residence in 1923. In that 
year he became a partner with William 
Travers and Frank Schweitzer in the Brea 
Tool Works. The business was later sold, 
and Shaffer then bought it back, giving it 
the name it now bears. 

Shaffer was responsible for a number of 
inventions used in oil well drilling and was 
a pioneer in developing high pressure equip- 
ment. 

He is survived by his widow; a son, Don- 
ald U. Shaffer, who has acted as general 
manager of the firm for some time and will 
continue to direct operations; and two 
daughters, Mrs. Grant Sandman and Mrs. 


Elvin Wilson. 





Advertising manager 


G. A. Sabin, director of advertising, The 
Colorado Fuel and Iron Corporation, has 
announced the appointment of Sidney E. 
McCrum as advertising manager of Wick- 
wire Spencer Steel Division. 

McCrum was assistant advertising man- 
ager of Wickwire Spencer Steel Company 
prior to the merger of that company with 
the Colorado Fuel and Iron Corporation. 


Mexico City representative 


Hunt Tool Company, Houston, has an- 
nounced the appointment of W. Y. De- 
Mouche as the Hunt Tool Company and 
Hunt Export Company representative in 
Mexico City. 

DeMouche has opened an office at Paris 
12, Mexico City, D. F. In addition to han- 
dling the service and sales of Hunt Tool 
Company-products, he also will handle sales 
and service of the various manufacturers 
represented by the Hunt EXport Company. 























WHEN YOU 
1 


The 6 0st” 


CONTROLLED 
PRESSURE 
EXPANSION 
SWAB 


Because of the exclusive 
controlled expansion fea- 
ture of the “Double E” 
Swab, you are assured of 
full fluid recovery with 
minimum wear of cups. 
You do have the ulti- 
mate advantage when 
you can control the 
pressure of the cups 
against the wall while 
swabbing. With no load 
lost and minimum wear 
you have the best. 





The “Double E’’ Cups 
best show their worth 
when swabbing abrasive 
tubing or casing walls— 
and they really lift salt 
water. 


Truly the “Double E” 
Swabs do not cost—they 
earn. 


EQUIPMENT 
ENGINEERS 


INCORPORATED 


2039 AMELIA STREET 
DALLAS 9, TEXAS 
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The W. D. Kelly Drilling Company, of Pampa, Texas, owns this Model U-10 UNIT Rotary Drilling Rig, powered by two MURPHY 
DIESEL Model ME-66, 6 x 64’, 6-cylinder full Diesels, compounded for 300 HP continuous, 360 HP intermittent. 


KELLY Puts DEPENDABLE MURPHYs To WoORK 


VER-INCREASING endorsements of the advantages of MURPHY DIESEL 
E power units in oil field operations continue to emphasize the dependability of 
these full Diesel engines wherever drilling, pipe-line and producing-work calls for 
unfailing power. That smooth, flexible performance that MURPHY DIESELS 


provide, is winning the O.K. of many successful operators. 


MURPHY DIESEL performance indicates these are engines that will keep up their 
good work and be prominent in future oil field projects . . . for they have proved 
themselves economical in operation and maintenance, rugged and long-lived, able 
to stay on the job “through thick and thin’”...and they are compact and relatively 
light enough in weight to be adaptable to either portable equipment or stationary 


installations. There are other reasons, too...write for bulletin. 


FIELD-PROVEN Powev2.. 





MURPHY DIESEL COMPANY 


Crgineo from 0 tr 215 HP Generator Sela from 60005 KU, 


5305 W. BURNHAM ST., MILWAUKEE 14,WIS. 7ULSA BRANCH: 416 S DETROIT AVE., TULSA 3,OKLA. 
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Continental Supply picnic 


[he Continental Supply Company 
held its annual picnic August 7, at the 
Glen Lakes Country Club, Dallas, Texas. 


Athletic and sporting events were ar- 
ranged for the entire personnel, includ- 
ing golf, soft ball, and fishing. There was 
also bridge, pinochle, gin rummy, and 
bingo, and suitable prizes were awarded 
to the winners in each contest. 

A barbecue chicken dinner was served 
at 6:50 to more than 400. Dancing in the 
club house from 8 o’cluck till midnight 
included a jitterbug contest. 


Below—Mrs. F. M. Mayer anid F. M. 
Mayer. Upper right, left to right—C. N. 
Swanson, Miss Jeanne Swanson, Rudy 
Swanson, Mrs. C. N. Swanson, Mra. F. {. 
Brinegar, and F. I. Brinegar. Lower 
right, left to right—Mrs. R. W. Keith, 
R. W. Keith, T. D. Collins, N. A. Endi- 


cott, and Elaine Endicott. 









































Originally designed for marine service, this Wisconsin 
“Muskie” Engine, with 2:1 ratio reverse clutch reduc- 
tion assembly, proved ideally adapted to the job of 
powering a hoist unit used for cleaning out paraffin 
in oil wells. 


WISCONSIN- 
POWERED 
» wr Pere 
ad Yi 
ia Oil Wells 
WISCONSIN MOTOR 


Corporation 
yl EOS a Se Oe: Semen. Bom. 


Worle starges? Builders of Heavy-Duty Air-Cooled Engines 


Wherever there is a power job to be done, within a 
2 to 30 hp. range, you can depend on Wisconsin En- 
gines for heavy-duty service and complete freedom 
from cooling chores and troubles. Available in single 
cylinder and 4-cylinder types in a complete range of 
sizes to fit a great diversity of power applications. 
For detailed data consult Harley Sales Co. 






















WRITE TO HARLEY SALES CO. 
$10 Atlas Building, Tulsa, Oklahoma 
M & M Building, Houston, Texas 


Oil field distributors for Wisconsin 
Engines and all types of utility units. 
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10 of the 20 Models we manufac- 
ture. 40,000 pounds to 500,000 
pounds. A special scale for any job. 


With a Line Scale you know the pull 
on the line, and the weight on the bit in 
pounds. Accurate, sensitive, rugged and 
economical, 


Line Scales are dependable, even in 
areas of rapid temperature changes. Re- 
peated tests prove the accuracy of Line 
Scale readings under all working con- 
ditions. 


See your supply man, now 











LINE SCALE CO., INC. 


Phone 2-1765, 907-11 SE. 29th Street, Box 4245 
| OKLAHOMA CITY, OKLAHOMA | 
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Precisionbilt, like a diamond cutting machine, J&L 
Permaset Pre-formed Wire Rope will give you increased 
rope life. Just as diamond cutting is done by highly 
skilled men of long experience, J&L Wire Rope is 
made by men who have for years produced the best 
in wire rope. 

The long service of J&L Wire Rope on any job 
reflects the quality of the steel from which it is made— 
J&L Controlled Quality Steel. 


J8 JONES & LAUGHLIN STEEL CORPORATION 


STEE GILMORE WIRE ROPE DIVISION 


PITTSBURGH 30, PENNSYLVANIA 


38. (Arecivimble- PERMASET PRE-FORMED WIRE ROPE 
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WICKWIRE. SPENCERS 
STEELDWAS\ON 


WIRE CLOTH CORPORATION, 


ses! 








"THE combined research, production and distributing facilities of 
three famous companies are now offered to American industry by 
The Colorado Fuel and Iron Corporation. Thus, a new nation-wide 
service is made available in steel, wire products, and allied 
specialties under the trade-marks of Wickwire Spencer, Calwico, 


and CF&I—each a standard of industrial progress in its own right. 


The East and Middle West will continue to be served by 


Wickwire Spencer Steel Division. The Colorado Fuel and Iron 





Corporation will serve the Plains and Mountain States with 
CF&I facilities as before plus the products of the eastern and | 
western divisions. The California Wire Cloth Corporation 

(a subsidiary) will supply its own products and in addition the 


products of the other two divisions to Pacific Coast customers. | 


The well-earned reputation for quality which these three 
companies have enjoyed will be maintained in the new and 


greater Colorado Fuel and Iron Corporation. 









WICKWIRE SPENCER STEEL DIVISION WY) 
dhe Colorado Fuel efron Corporation’ 


THE CALIFORNIA WiRE CLOTH CORPORATION 


CASTERN SALES OFFICES EXECUTIVE OFFICES WEST COAST OFFICES KEY CITY OFFICES 
500 Fifth Ave., N.Y. 18, N.Y. DENVER, COLORADO OAKLAND, CALIFORNIA SEE PHONE BOOK 
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Parsons to Hughes Tool 

Noah Dietrich, executive president of 
Hughes Tool Company, has announced the 
appointment of Claude P. Parsons as vice 
president and special sales representative. 

Parsons has been a 
leading figure in the 
oil production indus- 
try of the nation and 
is well-known in oil 
circles in the south- 
west. Prior to joining 
Hughes, Parsons was 
vice president in 
charge of sales for 
Halliburton Oil Well 
Cementing Company 
of Duncan, Oklahoma. 
In the 14 years Par- 
sons spent with the 
Halliburton company 
he also filled the executive positions of chief 
field engineer and general sales manager. 

Desiring to learn the oil drilling business 
from actual experience, Parsons entered the 
oil fields in 1919 after his release from the 
United States Army Air Force where he 
served as a pilot in World War I. During 
the recent war Parsons served for almost 
two years as Director of Material Division, 
Petroleum Administration for War in Wash- 
ington, D. C., where he also represented the 
petroleum industry on the top committee 
of the War Production Board. 





C. P. Parsons 


Roebling promotes 





F. S. Burtch 


Wm. Hobbs, Jr. 


E. C. Low, vice president in charge of 
sales, John A. Roebling’s Sons Company, 
Trenton, New Jersey, announces the promo- 
tion of Forest S. Burtch to manager of sales, 
wire rope division, and William Hobbs, Jr., 
to manager of sales, aircord division. 

Burtch, a graduate of Syracuse University, 
succeeds Earl N. Graf, recently resigned. He 
joined the staff of the Roebling wire rope 
engineering division in 1923, and, later, 
in 1934, was appointed assistant chief en- 
vineer. From 1943 until his recent appoint- 
ment, he has been manager of sales for the 
aircord division. 

Hobbs is a graduate of Western Maryland 
College and Johns Hopkins University, and 
has been a member of the Roebling engi- 
neering staff since 1934. 





HELP WANTED 


DESIGN ENGINEER desired by leading oil 
field equipment manufacturer, Need mechan- 
ical engineering background and experience. 
Knowledge of oil field equipment desirable. 
Permanent position with opportunity for ad- 
yancement. Other positions open in engineer- 
ing department. Our employees know of this 
ad. Give background and experience first let- 
ter, Write Box 49, c/o The Petroleum Engi- 
neer, P. O. Box 1589, Dallas, Texas. 
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Heads National Tube 


Benjamin F. Fairless, president of the 
United States Steel Corporation, has an 
nounced the election of John E. Goble as 
president of National Tube Company. Goble 
succeeds Charles R. 
Cox, who has become 
president of Carnegie- 
Illinois Steel Corpora- 
tion, another U. S. 
Steel subsidiary. 

Serving as vice 
president in charge of 
sales, National Tube 
Company, since Jan- 
nuary 1, 1936, Goble 
has been with U. S. 
Steel and companies 
now affiliated with 
U. S. Steel for the last 
21 years. John E. Goble 

In 1925 he joined the Oil Well Supply 
Company as South American representa- 
tive, having his headquarters for four years 
at Maracaibo, Venezuela, and during this 
period traveled extensively throughout 
South America and Europe. 

In 1929 he was transferred to the New 
York office. of the Oil Well Supply Com- 
pany as assistant manager, export division. 
He was promoted to manager of the divi- 
sion two years later, and remained in this 
position until he became vice president of 
National Tube in 1936. 





Forsyth promoted 

Val L. Forsyth, field service engineer for 
Lane-Wells Company, has been promoted to 
assistant chief engi- 
neer, according to an] - 
announcement by N. 
L. Dorn, chief engi- 
neer and vice presi- 
dent of the company. 

Forsyth, widely 
known in petroleum 
engineering circles, 
has been with Lane- 
Wells since October, 
1938. He has been 
identified with the de- 
velopment and testing 
of many of the com- 
pany’s recent improve- 








V. L. Forsyth 
ments in equipment and service technique, 
particularly for gun perforating. 


New offices 


Jones and Laughlin Supply Company an- 
nounces opening of two new offices. One of- 
fice is at Denver, Colorado, in the Conti- 
nental Oil Building, with Carleton Clymer 
in charge. This office will operate as a unit 
of its Rocky Mountain district under super- 
vision of M. A. Park, district sales manager, 
who has his headquarters at Casper, Wyo- 
ming. 

The other sales office is in Amarillo, Te aT 
Rule Building, and is in charge of H. lI 
Everett, who was transferred from Tulsa, 
Oklahoma. He has been appointed district 
sales manager for the newly created Pan- 
handle district, which includes the Pan- 
handle territory of Texas, as well as the 
Oklahoma Panhandle and part of southwest- 
ern Kansas. 





WANTED: CHEMICAL ENGINEER. New 
York engineering firm requires chemical en- 












there is 


SIZES “%" TO 3” 


Hydro 


THE ONLY FORGED STEEL UNION 
WITH TWO BRONZE SEATS 


Made to A. A. R. design. 600 lbs. 
S.W. P.-2000 lbs. C. W. P. HYDRO 
unions have extra heavy ends and nut, 
with the nut threads permanently lubri- 
cated. The bronze seats are completely 


UNIONS 





AMERICA'S MOST 
UNIVERSALLY USED UNION 
PETRO unions have integral 
steel to steel seats. Made to 
A. A. R. design. 600 lbs. 
S.W. P.-2000 lbs. C.W. P. Extra 
heavy ends and nut with nut 
threads that are permanently 
lubricated. The seats are ma- 
chined and cold rolled. 


A PARTIAL LIST OF 
PROVEN SERVICES 


Pressures from a vacuum to 3000 
lbs.: Temperatures from 100° 
below zero F. to 1000° above 
zero F.: On Steam, Gas, Air, Oil, 
Gasoline, Ammonia, Chemicals, 
and any service in which Steel or 
Wrought Iron Pipe is Used. 
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fused to the steel and are then machined 


and cold rolled. 


| 


Muay 


SIZES %" TO 3° 


SIZES 4%" TO 3 


@. Mark A.A.R. 


AMERICA’S FIRST STEEL UNION 

The MARK A. A. R. unions have bronze 
: to steel seats. Made to A. A. R. specifica- 
tions. 600 lbs. S. W. P.-2000 Ibs. C. W. P. 
MARK A. A. R. unions have extra heavy 
ends and nut with the nut threads perma- 
nently lubricated. The bronze seat is com- 
pletely fused to the steel and then ma- 
chined and cold rolled. 


WRITE FOR PAMPHLET AM-67 + ORDER BY TRADE NAME FROM YOUR JOBBER 


ORIGINATORS AND PIONEERS OF FORGED STEEL UNIONS 
expected. Address — 50, c/o The Petro- 


CLAYTON MARK & COMPANY 


Texas. ; m 1900 DEMPSTER STREET + EVANSTON, ILLINOIS 


gineer with minimum of ten years practical 
experience in process design and operation 
petroleum light ends units such as vapor re- 
covery plants, stabilizers, ethlene recovery 
units, etc., for senior supervisory position. 
Please state details of experience and salary | 
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alauitaal 
making them the 


STRONGEST part 
Of the line... 


There are many reasons why so many 
Engineers are using WEDGE Chill 
Rings with the patented SPLIT Fea- 
ture. A very important one is that the 
joints are REINFORCED, making 
them the STRONGEST part of the 
line—in case of shock or strain the 
pipe or tube will fail before the re- 
inforced joints. Because the joints are 
reinforced THINNER WALL PIPE 
can be safely used. This results in sub- 
stantial savings in the cost of pipe 
and a considerable reduction in 
weight. You can join pipe or tube 
CHEAPER and BETTER by welding 
—using WEDGE Chill Rings. Inves- 
tigate 








Write for Information 


WEDGE PROTECTORS, INC. 


3977 Jennings Road, Cleveland 9, Ohio 


PWEDGE | 


) Spd CHILL RINGS | 
> SAVE MONEY ( 
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Heads Carnegie-Illinois 





J. L. Perry 


C. R. Cox 


Benjamin F. Fairless, president of United 
States Steel Corporation, announces that 
Charles R. Cox has become president of 
Carnegie-Illinois Steel Corporation, suc- 
ceeding J. Lester Perry, who has become as- 
sistant to president of U. S. Steel Corpora- 
tion of Delaware. 


Cox has been president of National Tube 
Company, another U.S. Steel subsidiary, 
since March, 1943. Joining the National 
Tube Company as general superintendent 
of Ellwood Works in 1934, Cox’s rise in that 
company was rapid. In 1936, he was made 
vice president in charge of operations; in 
1941, executive vice president, and in 1943 
was elected president of National Tube. 


Perry began his business career as a cost 
clerk in the Worcester operations of Amer- 
ican Steel and Wire Company. In 1935 he 
was appointed vice president in charge of 
operations. Two years later he was made 
president of Tennessee Coal, Iron and Rail- 
road. He became president of Carnegie-Illi- 


nois Steel in 1938. 


Security president 


A change of officers has been announced 
by Security Engineering Company, Inc., 
Whittier, California, one of the Dresser In- 
dustries. W. E. Sievers, former president, 
has been elected chair- 
man of the board, and 
O. Hammer has been 
elected president and 
general manager. 
- “Ort” Hammer has 
been associated with 
Security since its in- 
ception in 1931 when 
F the Sievers Reamer 
was first introduced. 


Production facili- 
ties of Security Engi- 
neering are being ex- 
panded, including the 
installation of special 
high speed machinery and a new electrical 
heat treating plant. 





O. Hammer 


Vice president 
Hydril 
Company 


Earle M. Daniels, 
sales manager of the 
Hydril Company for 
the last ten years has 
been named vice 
president of the com- 
pany. Daniels will di- 
vide his time between 
the Houston, Texas, 
and the Los Angeles, 
California, offices. 





Earle M. Daniels 








“Beat Set Yet™ 
SAVE YOUR TUBING! 


Tubing collars worn by contact 
with casing steal the profit out of 
pumping. Patterson - Ballagh 
Plastic Tubing Protectors pre- 
vent both collar and casing wear. 
Oil-proof, wear-resistant, insulat- 
ing. They are cemented to the 
collar under pressure and will not 
come off. Made in all sizes. End 
your tubing troubles. CALL in 
your Patterson-Ballagh man. 


they “Fest Pet por” 


al -BALLAGH 
PATTERSON-BA 
PLASTIC 
TUBING PROTECTORS 
WSUS menete RES 
NEW YORK 6 LOSANGELES D5 PO econ 








a 


ma \ 


POST WAR MODEL 


Multiple Shot O1L WELL 
SURVEY INSTRUMENT 





Makes a continuous record in one run of 
.the direction of the hole and its deviation 
from the vertical. The complete survey is 
plotted in our offices and a finished copy 
supplied to the customer. For accurate, de- 
pendable surveys, call the Pioneers of oil 
well survey service. 








uu 


OIL WELL SURVEY COMPANY 











22 offices for your convenience 
\ DENVER e LONG BEACH e DALLAS e HOUSTON ] 
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Elected vice president 


The importance of the open license sys- 
tem, by which the oil refining industry 
makes available to oil companies new de- 
velopments in oil processes, was emphasized 
in the announcement 
by H. R. Austin, presi- 
dent of The M. W. 
Kellogg Company, pe- 
troleum engineers 0 
Jersey City and New 
York, that E. F. Lie- 
brecht has been 
elected a vice presi- 
dent of the company. 
Long associated with 
oil refining processes 
and developments, 
Liebrecht is one of the 
supporters and expo- 
nents of the open li- E+ F- Liebrecht 
cense system. He has been general patent 
attorney for the Kellogg company since 
1940. 

In his new position he will have complete 
administrative direction of the company’s 
patent activities and the handling of all li- 
censing for the company and its associates. 


Heads Ray Control 


In line with a general expansion program, 
Everett B. Evleth, one of the most promi- 
nent executives in the instrument manufac- 
turing business in the United States, has 
been named president 
of Ray Control Com- 
pany of Pasadena, 
California. Evleth was 
formerly vice presi- 
dent and general man- 
ager for 8% years of 
Brown Instrument 
Company of Philadel- 
phia and previous to 
that was vice presi- 
dent in charge of the 
middle-west sales zone 
for Minneapolis- — 
Honeywell Company, E. B. Evieth 
a company with which 
he was associated for 13 years. During the 
war, he was a member of the Industrial [n- 
strument Industry Advisory Committee of 
the War Production Board. 

Ray Control Company is a wholly owned 
subsidiary of Lane-Wells Company, a leader 
in technical oil field services and manufac- 
ture, and the research department of Lane- 
Wells has been combined with Ray Control. 


a BO 





Sales vice president 


_Marcus J. Aurelius has been elected sales 
vice president of the United States Steel 
Supply Company, Leslie B. Worthington, 
president of this U. S. Steel subsidiary, has 
announced. 

Aurelius succeeds Worthington, who ad- 
vanced from the vice presidency to the 
presidency of the supply company on July 
15, upon the retirement of Ernest E. Aldous. 
Aurelius has been associated with United 
States Steel Corporation subsidiaries for 
most of the last ten years. He formerly 
served as a salesman and later as sales en- 
gineer in the Chicago railroad materials 
sales office of another subsidiary, Carnegie- 
Illinois Steel Corporation, and then in Oc- 
tober, 1944, was promoted to become as- 
sistant to manager of the railroad materials 
and commercial forgings division of the 
company in Pittsburgh. 

Aurelius will maintain headquarters in 
Chicago and have sales jurisdiction over 
warehouses operating there and in Balti- 
more, Boston, Cleveland, Newark, Pitts- 
burgh, St. Louis, and St. Paul. 
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PETROLEUM PRODUCTION 


Volume |: Mechanics of Production: Oil, Condensate, Natural Gas 
By Park J. Jones, Consulting Engineer, Houston, Texas 


First in a series of five volumes. Includes: Elements of Production Mechanics; Permeabil- 
ity of Linear and Radial Systems; Application of Electric logs: Composition of Hydrocar- 
bons; Properties of Reservoir Gases and Liquids, etc., 231 Pages Illustrated . . $4.50 


THE CHEMICAL CONSTITUENTS 
OF PETROLEUM 


By A. N. SACHANEN 
A comprehensive treatise on the compo- 
sition of crudes from various parts of the 
world and on the most efficient methods 
of distillation and extraction which make 
it possible to separate petroleum fractions 
having almost identical boiling points. 451 
Pages Illustrated. . . .« « « « $8.50 


AMAZING PETROLEUM 
INDUSTRY 


By Vviapimir A. KALICHEVSKY 


An interesting and vivid picture of the 
world’s most important raw material— 
Petroleum. In non-technical language it 
tells simply what petrolerm is—how it is 
obtained—what it does. 234 Pages. Illus- 
trated. (see eo + 6 6 oo 


ISOMERIZATION OF PURE 
HYDROCARBONS 


By Gustav Ectorr, Grorce HuLta and 
V. I. KoMAREWSKY 

A.C.S. Monograph No. 88 

The results of thousands of experiments 

in isomerization. Nearly half the volume 

consists of exhaustive tabulations of re- 

action data which can be found nowhere 

else in chemical literature, and which will 

save untold hours. 499 Pages. Illustrated. 
$10.00 


CHEMICAL REFINING OF 
PETROLEUM 


By Viapimir A. KALICHEVSKY and 
Bert ALLEN STAGNER 
Second Edition, A.C.S. Monograph No. 63 
A single volume presenting a comprehen- 
sive and practical discussion of the use 
and etiects of the various chemicals and 
rearents in refining and modifving perro- 
leum and its products. 550 Pages. Illus- 
aaa ee 





CHEMISTRY OF PETROLEUM 
DERIVATIVES 
By CarRLeETON ELLIS 


A veritable encyclopedia of the mass of 
material concerned with the development 
and utilization of the derivatives of na- 
tural gas and petroleum. 

Vol. I—1,285 Pages, Illustrated $20.00 
Vol. Il—1,464 Pages, Illustrated $22.50 


CONVERSION OF PETROLEUM 


Production of Motor Fuels by Thermal and 
talytic Processes 


By A. N. SACHANEN 


Complete, up-to-the-minute discussion of 
the recent discoveries in the field. In- 
cludes: high-octane fuels; catalytic hy- 
drogenation or polymerization of by-prod- 
uct gases; degumming agents; tetra-ethyl 
lead as an anti-knock arent: synthesis of 
aromatic hydrocarbons from paraffins. ~ 


Pages. Illustrated . . »« « « «+ $6 
PHYSICAL CONSTANTS OF 
HYDROCARBONS 


By Gustav EGLOFF 


A.C.S. Monograph No. 78 : 

The scope of this work is such that it may 
be utilized in pure and applied science 
and in industries such as petroleum, nat- 
ural and manufactured gas, chemical, 
rubber, plastic, resin and pharmaceutical. 
Volume I—Pareffins, Ole#ns, Acetvlenes, 
and other Aliphatic Hydrocarbons. 416 
Peet. «os + + 0s + ee 
Volume I1I—Cvelares, Cvclenes. Cvclynes, 


and other Alicylic Hydrocarbons. 608 


Peat. «6 06 0 0 0 6 le 
Volume I}'—Mononuclear Aromatic Com- 
ounds. 674 Pages . - « «$15.00 


olume IV—Ready in September. 


EMULSIONS AND FOAMS 
By Sopuia BERKMAN and GusTAVv EGLOFF 


Assembles and evaluates the recent ad- 
vances in_the a of these phe- 
nomena. Diagrams and photomicrographs 
bring home with unique emphasis the 
electrostatic forces at work in the phe- 
nomena of interfacial tension, phase in- 
version and film rigidity. 591 Pages. Il- 
lustrated. +e « + + > ee 
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10-DAY APPROVAL COUPON 
REINHOLD PUBLISHING CORPORATION 


330 West 42nd Street, New York 18, N. Y. 


Please send me on ten days’ approval the books indicated on the attached sheet. At the end 
of that time, if I decide to keep the books, I will remit indicated price plus ny ee 
3-8-4 


wise I shall return the books postpaid. 


Name 
Address 
City....... 


Employer...... 


State 


(0 Send Free Catalog listing over 200 scientific books. 
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In charge of sales 


William F. McConnor, general manager ot 
iles of National Tube Company since 1936, 
has been named vice president in charge of 
ales of this United States Steel pipe manu 
facturing subsidiary. 
He succeeds John E. 
Goble, who has just 
cted president 

the Company. Me- 
yn joined Na- a 
ynal Tube Com- 
pany’s Pittsburgh en- 
department 
1917. He was named 
superintend- 
onstruction in 
additions to 
the company’s Christy 


ass int 


DulLaINn¢g 





Park Works at Mce- 

Keesport for increased Wm. F. McConnor 
war production in World War I. After the 
war, he stayed on at Christy Park as con- 


struction engineer, directing the building of 
new facilities for the manufacture of large 
diameter welded pipe. In 1920 McConnor 
was made assistant superintendent of the 
large pipe department at Christy Park, and 
from 1923 to 1931 he was an assistant to the 
sident of operations, on steel dis- 
tribution and seamless pipe. He was assist- 


neral manager of sales 1931 to 1936. 


V1ICE pI 


Personnel changes 


Jones and Laughlin Supply Company an- 
nounces the following personnel changes: 

R. D. Best succeeds Glenn Whitaker as 
tore manager at Best, Texas, Whitaker go- 
ing to Casper, Wyoming, as store manager. 

G. Z. Brock has been appointed store man- 
ager at Cushing, Oklahoma, succeeding H. 
L.. Ottinger. 


R. P. Conley has been transferred from 
Oklahoma City to the Cushing store as 
salesman. C. A. Stoll has been appointed 
store manager at Bradford, Pennsylvania. 

D. L. McKee is the new store manager at 
Canton, Ohio, replacing Forrest McAdams, 
who is devoting his full time to sales activi- 
ties. J. G. Rose has been made salesman at 
Kilgore, Texas. 

Ivan A. Jones has been transferred from 
Hutchinson, Kansas, to Casper, Wyoming, 
as field salesman. - 

E. R. Stice, recently returned from the 
Navy, has been appointed field salesman at 
Odessa, Texas. 


L.A. Wing Ding 


On Friday, July 26, Los Angeles Nomads 
in record numbers, about 450 according to 
the official report, hied out to the Riviera 
Club in Santa Monica Canyon, and enjoyed 
a day of immunity from business worries, 
but in the meantime devoted themselves to 
other worries, some of which were even more 
strenuous than business worries. The big 
sporting event of the day was the golf tour- 
nament, directed by George Trembley, Joe 
Schlarb, and Bill Wilson. In this unprece- 
dented frenzy of sod heaving, there was a 
very high entry (the word “high” is used 
advisedly), and almost as many prize win- 
ners as entries, thanks to the generosity of 
Lee Laird who, like most Scots, spends other 
people’s money with a fine abandon. For 
various types of agricultural effort, the com- 
mittee later awarded trophies to the follow- 
ing outstanding performers: Bill Bettis, 
Allen Jaynes, Earle Boggess, Pete Maxfield, 
A. S. Hayes, Waldo Moore, Bob Plaine, and 
Chili Sutton. 

The junior Monte Carlo was operated un- 
der the direction of Ray Humphreys, by 





Pete Maxfield, Ralph Beall, Joe Siegel, Lou 
Bronzan, Larry Coker, Owen Lake, and a 
few others, and it was a distinctly popular 
resort. Those who accumulated the most 
phoney money during the day were also re 
cipients of the Laird generosity. The fol 
lowing were noted carrying off various in- 
teresting looking packages: M. O. Johnston, 
Jr., J. M. Jackson, Ed Plaugher, H. L. Hyde, 
Dick Sneddon, Paul Cavins, Gene Parker, E. 
B. Lay, Bill Tiek, Ray Brown, R. FE. Green, 
Bill Riggins, and Vie Mancusco. 

After the banquet, Bill Bettis spoke a few 
words of welcome, after which Wally Saw- 
don staged one of the best vaudeville shows 
that has been seen at an oil mens’ shindig 
in a long time. It was novel in the fact that 
it featured more male than female perform- 
ers, and from first to last they were really 
high class entertainers, with clever, clean 
acts that went over like a million. There was 
just one brief moment when it looked as if 
an accident might mar the complete success 
of the day. That was when Bob Eiche almost 
turned sword swallower. Fortunately, he 
came out of the hazardous adventure without 
a scar, so that the accident frequency was 
nil, and the party remained in all respects 
up to, perhaps even above, the usual high 
Nomad standard. 


Welp sales manager 


The Graver Tank and Manufacturing 
Company, Inc., of East Chicago, Indiana, 
recently announced the appointment of Ed- 
ward W. Welp to the position of sales man- 
ager of water conditioning equipment. Welp, 
former technical director of Graver’s process 
equipment division, has spent 32 years with 
the firm in every phase of research, design 
and construction of water conditioning 
equipment. 
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Navy award to Cameron 


On July 22, Cameron Iron Works, Inc., Houston, Texas, and 15 of 
its officials and employes received the Navy Ordnance Award for de 
velopment and production of naval ordnance during the war. 

\t the same time the company enjoyed a delayed celebration of its 
25th anniversary in business at which time 162 employes and officers 
were presented lapel pins in recognition of 5, 10, 15, 20, and 25 years 
of service in the Cameron family. 

The awards for exceptional and meritorious service rendered to 
the United States Navy during World War Il were presented by Cap- 





Left to right: Ralph McCullough, secretary and treasurer of Cam- 
eron Iron Works, Inc.; Herbert Allen, vice president in charge of en- 
gineering and manufacturing; Captain A. D. Blackledge, Administra- 


tive Officer U. S. Naval Gun Factory, and Edmond L. Lorehn, vice 

president and general manager of Cameron Iron Works, Inc. 
tain A. D. Blackledge, administrative officer for the United States 
Naval gun factory, Navy Bureau of Ordnance. 

Captain Blackledge was introduced by Herbert Allen, vice presi- 
dent in charge of engineering and manufacturing. 

On behalf of J. S. Abercrombie, president of Cameron Iron Works, 
Ralph McCullough, secretary and treasurer, received from Captain 
Blackledge the award to the company and to Mr. Abercrombie. 

Navy ordnance certificates were presented by Captain Blackledge 
to Herbert Allen; Madden T. Works, chief engineer; S. E. Haggard, 
research engineer during the war, and R. \. Bean, development en- 
vineer. These men also received Navy ordnance Japel pins, signify- 
ing meritorious work done by them as individuals. 

Other Cameron officers and employes to receive the lapel pins were 
Edmond L. Lorehn, vice president and general manager; Gene Hag- 
gard, Ivy M. Teleschow, Gerald R. Mitchell, Marvin Jones, Reid 
Hodgson, L. J. Kerley, Ernest Peel, Charles W. Hughes, Jr., and 
Leonard Robertson. 


New district office 


A new district office was established August 1 at New Orleans, Lou- 
isiana, by The Youngstown Steel Products Company, which repre- 
sents The Youngstown Sheet and Tube ‘Company, Walter EK. Watson, 
vice president of the latter, has announced. New Orleans formerly was 
a sub office under Atlanta, Georgia. Office is at 520 Whitney Building. 

O. B. Ewing, who has been in charge of the New Orleans oflice be- 
comes district sales manager for that area. His territory will include 
all Louisiana except Caddo, Bossier, and Webster parishes; all Mis- 
sissippi except Alcorn, Prentiss, Lee, Tisho Mingo, Monroe, and 
Lowndes counties; Mobile, Baldwin, and Escambia counties, Alabama, 
and the city of Pensacola. Florida. Ewing has been with the company 
19 years. 


Metallurgy division 


Further expansion of the General Electric chemical department 
with the formation of a metallurgy division with headquarters at Pitts- 
field, Massachusetts, was announced by Dr. Zay Jeffries, company 
vice president and general manager of the chemical department. 

The new division, representing the third operating unit to be in- 
corporated in the chemical department, will handle the sale of va- 
rious types of permanent magnets and metallurgical products. Prin- 
cipal among these is the permanent magnet material known as alnico, 
an alloy containing iron, nickel, and aluminum as essential ingre- 
dients, and generally also cobalt, which alloy is used extensively in 
motors and generators and which has made possible new designs of 
precision equipment. Another important product is vectolite, the first 
non-metallic,non-conducting magnet material ever made. Metallurgical 
products include fernico, genelite, tungsten boats, precision castings. 


THE PETROLEUM ENGINEER, August, 1946 












Will Not 
Cut-Out 


One standard choke 
fits all christmas trees 
regardless of make. 


Price $13.50 


ha hong A 


: 


, 


Distributors territo- 
ries open. 


*Reg. U.S. Pat. Off. 




























~__ B SCHICK-SIEGAL 
Ri, ‘INDUSTRIES 


- OIL TOOL DIVISION 
832 Wilshire Boulevard 
Los Angeles, California 


NAVA 
aaa 


N i 
Pa 
rat 
a 

















McGOWARN Zociscon PUMPS 
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QUALITY 
ENDURANCE 
DEPENDABILITY 






DUPLEX 
SIDE POT 
POWER PUMP 















Made by McGowan — a 
heavy duty design to give 
efficient, oil field service. - De- 


Dependable 
Since /852 


signed and constructed to 
stand up under terrific de- 
mands. Write for Catalog 200. 


LEYMANN MANUFACTURING CORP. 


The JOHN H. MCGOWAN Co. DIVISION 
59 CENTRAL AVE CINCINWATI 
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Welding Neck Flanges 
Slip-on Flanges 
Socket Type Welding Flanges 
Threaded Flanges 
Lap Joint Flanges 


Reducing Flanges 
(Threaded and Slip-on Type) 


Flat Type Flanges 
Heavy Curved Type Flanges 
Heavy Flat Type Flanges 
Hillside Flanges 


Basement Tank and Barrel 
Flanges 


Standard Flat Type with Pilot 
Boiler Flanges 
Boiler Spuds 






Flanges in a wide variety of sizes, shapes and 
weights... precision made flanges for practically 


every industrial use . . . flanges with a proved 
operation record for strength, dependability and 
long life . . . flanges whose quality is backed by 


our 35 years of experience. 


Phoenix Flanges are drop forged from mild steel 
especially suited to welding and machining. When 
specified, they can be supplied in stainless steel, 
Everdur brass and other alloys. 


Every Phoenix Flange complies with ASA require- 
ments and ASME and ASTM specifications. 


For safety, service and satisfaction specify Phoenix 
Flanges. Write for your free copy of the new 
Phoenix Flange Catalog today. 






PHOENIX 
Drop Forged 
FLANGES 


Flange Division of 


PHOENIX MANUFACTURING COMPANY 


CATASAUQUA, PA. . JOLIET, ILLINOIS 
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@ Selected Well Logs of Colorado. By Clark F. Barb. Quarterly 
4 “ Colorado School of Mines. (January, 1946) Pages, 432. Price, 
2.00. 

This book is a compilation of significant well logs from all parts of 
Colorado and should be of great interest to explorers for petroleum 
and other materials. This is the first compilation of this type ever to 
be publisueu and gives vaiuapie Iniurmauvn on geo.ogy anu petroieum 
possibilities. About 500 detailed logs and about the same number of 
summarized logs have been selected from virtualiy every county in 
the state. The location of many wildcat wells and the general outline 
of the producing fields are plotted on the large map of Colorado, in 
the envelope on the back cover. 


@ Betz Handbook of Industrial Water Conditioning. By V. H. 
and L. VU. Betz. Pages, 171. Price, $1.00 per copy. 

This handbook covers industrial water conditioning in all its phases. 
It is divided into two sections: “Water Treatment” and “Water An- 
alyses.” The first section contains detailed discussions of the chem- 
ical and mechanical processes available for the treatment of water 
for industrial use, and the second deals with the impurities in water, 
how they originate, how they can be removed and methods of analyses 
suitable for plant control. 

This book is not a profit making undertaking and it actually costs 
almost twice the selling price of $1.00 per copy. 


@ Underground Corrosion. Circular of the Bureau of Standards 
C450. U. S. Department of Commerce. National Bureau of Standards. 
Price, $1.25. Pages, 312. 

The results of the National Bureau of Standards investigations of 
underground corrosion that began in 1922 are assembled to make up 
this circular. Presented in this book are the results of the tests of 
ferrous materials, data on copper and alloys high in copper, effective- 
ness of metallic coatings, and resu:ts of tests of a number of promising 
coatings developed in the laboratory. Several methods of testing soils 
and coatings are described and their usefulness discussed. The effec- 
tiveness of several methods of preventing corrosion are compared. The 
paper describes methods ot applying cainodic protection unaer several 
conditions. Details of test methods and apparatus are given in six 
appendices. 


@ Petroleum Bibliography. By E. DeGolyer and Harold Vance. 
Bulletin of the Agricultural and Mechanical College of Texas. Pages, 
730. 


The references in this bibliography are arranged under 900 different 
subjects, using the decimal system of indexing by Professor L. C. 
Uren, of the University of California, where possible. A table of con- 
tents gives the ten major subdivisions of this bibliography and an 
alphabetical subject index is located at the end. All the references 
under each subject are arranged in chronological order starting with 
the oldest reference. This bibliography was made possible by combin- 
ing Dr. E. DeGolyer’s personal bibliography containing 12,000 items 
with the bibliography of the Petroleum Engineering Department at 
the A. and M. College of Texas plus a complete bibliography on the 
Air-Gas Lift supplied by S. F. Shaw. 


@ Rubber in Engineering. Prepared under the direction of the 
Controller of Chemical Research of the Ministry of Supply and the 
Directors of Scientific Research of the Ministry of Aircraft Production 
and the Admiralty on the basis of research carried out by the Imperial 
Chemical Industries, Ltd. Published by Chemical Publishing Com- 
pany, Inc., Brooklyn, New York. Price, $5.50. Pages, 267. 

The subject of this book has been treated on the basis of many years 
of experience of authorities in the rubber and engineering fields. The 
problems of those who are interested in both the manufacture of rub- 
ber articles and their use are discussed in detail. Theoretical and 
practical data are presented to demonstrate that certain variables, 
ignored in other engineering materials, are of fundamental importance 
in the cace of rubher. Becanse of the fundamental difference between 
rubber and other engineering materials, and because of the difficulty 
invulved in studying the mechanical properties ot rubber in relation 
to practical design. the viewpoints of both engineer and rubber tech- 
nologist have been compared and combined wherever possible. 


@ Steel in the War. Written and compiled by Douglas A. Fisher. 
Published by United States Steel Corporation, 71 Broadway, New 
York 6. New York. Pages, 164. 

“Steel in the War” is dedicated to the men and women of United 
States Steel Corporation and relates some of the industrial feats per- 
formed by the company and the steel industry in the war. 
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H. J. Struth 


Struth to edit Petroleum Data Book 


H. J. Struth, formerly economist for Texas Mid-Continent Oil and 
Gas Association, has taken up his new duties as editor of The Petro- 
leum Data Book, a publication of the Petroleum Engineer Publishing 
na His offices are in the Irwin-Keasler Building, Dallas 1, 

exas. 

In addition to editing the Data Buok Struth will continue the month- 
ly feature, “National Petroleum Situation,” a collection of up-to-date 
information about oil, for The Petroleum Engineer. 


Sales staff changes 


Dowell Incorporated, subsidiary of The Dow Chemical Company, 
through its general sales manager, R. D. Shaw, has announced some 
changes in the Dowell sales staff that have become necessary due to 
the rapidly expanding activities of Dowell’s petroleum and industrial 
divisions. 

H. W. Ross, formerly assistant sales manager, assumes the duties 
of sales manager in charge of the industrial division, which is pri- 


marily concerned with the removal of various types of scale and 
sludges from all types of industrial heat exchange equipment. Ross 
will continue to maintain certain activities in the pertroleum division, 
however. 

M. L. Stirling, formerly assistant sales manager, becomes sales 
manager of the petroleum division and will direct sales of Dowell’s 
oil field services including oil and gas well acidizing, plastics, water 
locating, electric pilot and cementing services that are so widely 
used in well completion and workover operations. 

Guy Williams, who has been attached to Dowell’s sales department 
for many years, will became assistant sales manager in charge of 
product sales including Dowell paraffin solvent, Jelflake, and Jelfoam. 
He will also be active in general sales promotion in both the indus- 
trial and petroleum divisions. 





H. W. Ross 


M. L. Stirling 


MeColl heads Beaumont Iron 


The board of directors of Beaumont Iron Works Company, sub- 
sidiary of the American Locomotive Company in Beaumont, Texas, 
announces the appointment of R. B. McColl as president: in addition 
to his duties as chairman, and of James F. Baldwin as manager. Mc- 
Coll is president of the American Locomotive Company with offices 
in New York City. The appointments, effective July 1, followed the 
retirement of A. I. Brainard, former Beaumont president. 

Baldwin had been long associated with the American Locomotive 
Company before he joined the Milton Manufacturing Company of 
Milton, Pennsylvania, which he leaves to take over the Beaumont post. 


Guy Williams 














This Baby. is TOUGHE 


Airetool Tube Geaners Crack Down on Croke 


Airetool tube cleaners and expanders have the “guts” 
of champions... they take it on the chin and keep 
boring in... they don’t stop! 





























Airetool engineers know that there is no place 
for a tool that must be pampered. They know that 
in the refinery industry, or in any other highly 
competitive field, it’s results that count, it’s the 
ability to take rough and tumble handling and 
come up with a precision job that pays off. 


So Airctool cleaners and expanders are TOUGH 
BABIES ... yet they retain split hair precision. 
Airetool cleaners keep tubes at a high efficiency 
level and Airetvol Expanders roll out joints in a 
smooth perfection that resists the high tempera- 
tures and pressures necessary to modern refinery 
operation. 





There is an Airetool Cleaner and Expander for 
every job you have. Cleaners with either the cut- 
ter or brush head types are available for curved 
and straight tubes in sizes from 4%” to 24” I.D. 
Airetool expanders are particularly adapted to 
heavy wall tube rolling common to the refining 
industry. 


Write Airetool Manufacturing Co., Dept. EN, 
Springfield, Ohio, for further information and 
informative booklets and catalogs. 


MANUFACTURING 
COMPANY 


AIRETOO 
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PEERLESS 6s) 
CENTRIFUGAL PUMPS 


(FORMERLY DAYTON-DOWD) 


FOR INDUSTRIAL USES | 


\ COMPLETE RANGE OF SIZES AND TYPES 
PEERLESS BOILER FEED TYPE “B” PUMP 














Designed particularly for boiler feed, oil refinery and pipe | 
line service. Pressure: to 700 Ibs.; sizes: 2%”, 3” and 4”. | 
Multi-stage, automatically balanced type. | 
| 
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Send for This 
Handy Bulletin. 


Shows typical 
installations of 
ROCKFORD 
CLUTCHES 
and POWER TAKE- 
OFFS. Contains diagrams 
of unique applications. 
Furnishes ca- 
pacity tables. 
dimensions and 
complete speci- 
fications, 


* The clutches used in 
ROCKFORD POWER 
TAKE-OFFS are carefully 
balanced to prevent cen- 
trifugal force from affect- 
ing efficient operation. 


SELF CONTAINED UNIT 

WIDE RANGE OF SIZES 

CONSERVATIVE RATING 

ROLLER BEARINGS 

FINE ADJUSTMENT A special machine checks 
the balance of each clutch 

LS Sea ee ae. within extremely close 


limits, before it passes 
final inspection. 











ROCKFORD CLUTCH DIVISION wo %;. 
1303 Eighteenth Avenue, Rockford, Illinois, U.S.A. 
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Signal Hill, the terrestrial bump that threw California into a frenzy 
of excitement back in 1921, had long been the scene of interesting 
adventure and episode. Although its summit is only a few hundred 
feet above ground level, it is the highest eminence in the locality, 
and consequently in the early days when the Spanish held control 
and the native Indians didn’t like it, the latter signalled their dis- 
pleasure to their buddies from the top of the Hill, and thus, of course, 
it originally derived its name, Signal Hill. Historians tell us also 
that Indian traders used to sail over from Catalina to the mainland 
to exchange abalone steaks and Wrigley’s chewing gum for wampum, 
and that these erstwhile merchants were guided to the trading post 
by beacons that flared from the hilltop. 

Later immense herds of cattle, sheep and goats grazed on the 
slopes of Signal Hill, sublimely unconscious of the vast treasure that 
was trapped immediately beneath them. Two ranchers—Abel Stearns 
and John Temple—owned practically all the land that is now Long 
Beach, and were so comfortably situated then, that it probably 
wouldn’t have interested them to know that they were sitling on a 
great oil reservoir. They went their respective ways—apparently very 
happily —attending to their stock, and for diversion staging occasional 
horse races, rodeos, and even bull fights. In all of these affairs, the 
ranch hands vied good naturedly but strenuously, for there was a 
good deal of friendly rivalry between the two ranchos. 

All the excitement of the pre-petrolic days, however, couldn’t hold 
a candle to the splurge that followed, when in behalf of Shell Oil 
Company, Hap Yowell punctured the oil formation and brought in 
the discovery well. Union Oil Company had tried it back in 1916 
and had drilled a hole that was so dry, the late W. W. “Bill” Orcutt 
said he would drink all the oil they ever found at Signal Hill. Shell, 
as a matter of fact, wasn’t too keen about that first well either. It was 
really Alvin Schwennesen, their resident geologist, who aroused and 
sustained the enthusiasm that finally got the job done. 

Thereafter, for some considerabe time, the Hill was a madhouse 
hundreds of people came up to the well daily just to get a look at 
the oil in the sump. Legitimate operators and overnight promoters 
worked elbow to elbow; Jand values soared. and fortunes were made 
and lost in less time than it takes to say, “I’ll have the same again.” 
Holders of residential lots dreamed of moving to Beverly Hills, and 
when more wells began to come in, some of them out of control, 
extravagant claims were instituted. Bruce Robinson tells about a resi- 
dent who sued the General Petroleum Corporation for some outlandish 
sum because his goat had never given a single drop of milk since 
the Black and Drake well had sprinkled him with crude oil. The 
trial was pretty well along before anybody thought to take a look at 
the goat, and you can imagine their surprise—and joy—when the 
animal turned out to be a gentleman goat that had never delivered 
any milk, either before or after being sprinkled with crude. 

When Long Beach was taken over by Iowa in 1924, Signal Hill in- 
corporated itself as a city, and remains self-sufficient and independent 
to this day. Oil derricks stand out on its back like quills on a porcu- 
pine, and it has been one of the most dramatic developments in the 
west. Out of its subterranean coffers have come almost three-quarters 
of a billion barrels of oil, and out of its rigorous operations have come 
many strong men—men of will power, and reasoning power, which i- 
perhaps more important. That great Scot, Alexander Anderson, here 
did much of the missionary work in hole surveying that converted 
drilling from a distinctly haphazard exploit to a highly scientific 
procedure. 

William McDuffie pioneered at Signal Hill, and has since shown 
that the stuff of which pioneers are made is not dissipated in a single 
adventure, but is an enduring something that continuously asserts 
itself wherever there is a difficult problem to be solved or a challeng- 
ing service to be rendered. So also it may be said of William Rein- 
hardt, another man who made a great contribution to enlightened 
effort, during a period of development in which the intensity of compe- 
tition was blinding people to the fundamentals of conservation and 
economy. The real pioneers of that day are the leaders of this. Both 
of these men now rank high in the industry and receive in generous 
measure that respect which is after all the greatest reward of worth 
while accomplishment. 

Scores of other interesting people were involved in the first stage- 
of this industrial drama: Billy McLaine was then in charge of drilling 
for General Petroleum Corporation, and is today perhaps the youngest 
looking Signal Hill pioneer in Los Angeles. He came out of retire- 
ment when Pearl Harbor made him mad, and for the past few years 
has probably been just as busy as he ever was before he retired. By 
way of diversion, Billy devotes himself to color photography and his 
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work is of a quality that immediately characterizes him as an expert. 
He wasn’t born in Scotland but has so much Caledonian blood in his 
veins that we understand he has been trying for years to find some 
way of firing off a firecracker a little bit at a time. 

Contemporary with Billy McLaine and one of his best friends is 
Frank Hill, who was drilling and production chief for Union when 
Signal Hill was just a baby. We have already told in this column 
of his astonishment when one day as he was driving by, a fishtail 
bit came out through the side of the hill, twisted off, and was presently 
pulled back into the hole by an overshot. Frank, incidentally, is 
honorary prexy of the Petroleum Production Pioneers, one of the 
fastest growing oil groups in the United States, and has a repertoire 
of oil stories that we are hoping he will one day set down in black 
and white for the benefit of posterity. One of the best of the Signal 
Hill crop concerns the roustabout who was watching Shell Andrews 
No. 3, in March, 1923, when it came in as a gusher. Without a word 
he ran as fast as he could go, and didn’t show up again for a couple 
of hours. When asked later why he became so excited, he said that 
when the liquid began dropping all over the place it reminded him 
that he had forgotten to turn off the water in the bathtub. 

Other prominent operators in the field prior to 1922 were Kent 
and Whittier, whose properties later helped to found Richfield Oil 
Corporation. Then there was Ed McAdam, superintendent of the Ma- 
rine Oil Company, subsequently driller of a Kettleman well that for a 
time held the world’s depth record. Rogers and Edwards were the 
pioneer drilling contractors in the area, and Verne Dumas was 
credited with extending the producing area in a westerly direction. 
Jack Doyle, with his partner, J. W. Clune, drilled some of the earliest 
wells, and between drilling ventures built the Vernon Arena, and 
staged some of the greatest bouts in boxing history. The combination 
of Dabney and Johnston was formed early but Dabney first operated 
under the name of the Dabney Oil Syndicate, and wrote some inter- 
esting episodes into the story of this field. The largest tract was 
held by the Jergins’ interests, and such men as W. M. Keck, George 
F. Getty, and R. R. Bush were actively engaged in enterprises that 
paved the way to more pretentious operations in later years. 

The Hill is now definitely on the wane. It has been drilled 
and redrilled until one can almost see through it. But its big moment 
is over! More fortunes will be made up there, of course, but not in 
oil. The summit commands a magnificent view of a long range of 
gorgeous beach, a dazzling stretch of blue Pacific, and on a typically 
clear California day, one can even see the goats on Catalina. It will 
no doubt be the site of some pretentious institution of the future, 
for it is a historically famous spot, apart from its oil lore. In that 
day there will probably be nothing to mark the oil scene but a 
memorial. 

e 


Turning now to other important matters, we note that Louie Chap- 
puis is back from the wars and has resumed his consulting practice 
at offices in the Ohio Building in Los Angeles. Louie recites a story 
about a brave doughboy who was telling his buddies how he grabbed 
a sword from a German general, and lopped his legs off before the 
suy had time to say a word, “Why didn’t you lop off his head?” asked 
a skeptic, and the narrator calmly explained, “Oh, that was already 
off.” 


D. M. Johnston, production engineer for Tide Water Associated, 
recently produced some of the best golf of his career to walk off 
with first place in a company tournament in which 65 divoteers beat 
the earth so soundly that seismologists on Mount Wilson registered 
another severe quake in the region of Sonoma. And speaking of golf, 
it is reported by one of our watchful operatives that Ernie Fowks, 
the Emsco export chief, recently hit the ball in one. Also, we are 
told that Rollin Eckis, Richfield’s newly appointed chief geologist 
is a fisherman of no mean order. It is his great ambition to take a 
trip to Venice some day so that he can enjoy some good fishing with- 
out leaving his hotel. 

e 

Johnny Young, petroleum engineer, Conservation Committee of 
California Oil Producers, has received the Yun Hui, or the Grand 
Order of the Cloud and Banner citation and medal for meritorious 
service as liaison officer in ordnance, attached to Chinese Combat 
Command in the Salween campaign. His citation is signed by Chiang 
Kai-Shek. Incidentally, the dense cloud haze that has been hanging 
over Los Angeles recently has been satisfactorily explained. Johnny 
has just become a proud papa of a fine boy, and the smoke is from 
the cigars he has been handing out. 


To head Rio de Janeiro laboratory 


\ member of the Pittsfield laboratory of the General Electric Com- 
pany for the last three years, Dr. Royal K. Abbott left this country 
July 15 for Rio de Janeiro, Brazil. where he will be laboratory direc- 
tor for General Electric, S. A. 

While at Pittsfield, Dr. Abbott's work was in the field of synthetic 
organic dielectrics, which work he will continue in his new post. 
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_ Check THE CITY OF 
Houston, Texas 


Today, all of Houston's portable water sup- 
ply—millions of gallons daily—is supplied 
by Layne Wells and Pumps. More than 250 
complete Layne Well Water units are serv- 
ing the city and such places as Hotels, 
Theatres, Laundries, Packing Houses, Ice 
Plants, Rice Mills, Steel Companies, Iron 
Works, Cement Plants, Ship Building Yards, 
Bottling Plants, Light & Power Services, Oil 
Field Tool Factories, Paper Mills, Pipe Line 
Companies, Oil Refineries, Cold Storage 
Plants, Chemical Plants and Breweries. Such 
outstanding preference is an exceptionally 
fine tribute to Layne's skill in building high 
efficiency wells and pumps. 

Behind Layne Well Water Systems are 
sevently years of engineering research and 
practical experience. These Systems embody 
basic Layne developed and patented fea- 
tures which cannot be duplicated by others. 
Such exclusive and thoroughly proven su- 
periority has made the name Layne world 
famous. 

For the latest catalogs and _ bulletins, 
address Layne & Bowler, Inc., General Of- 
fices, Memphis 8, Tenn. 


HIGHEST EFFICIENCY 


Layne Vertical Turbine pumps are available in 
sizes to produce from 40 to 16.000 gallons of 
water per minute. High efficiency saves hundreds 
of dollars on power cost per year. 


AFFILIATED COMPANIES: Layne-Arkansas Co., 
Stuttgart. Ark. * Layne-Atlantic Co., Norfolk, 
* Layne-Central Co., Memphis, Tenn. *® 
a Northern Co., Mishawaka, Ind. * Layne- 
Louisiana Co., Lake Cnaries. La 
Well Co., Monroe, La. yne-New York oe 
New York City *® Cove: Northwest Co.. Mil- 
waukee. Wis. * Layne-Ohio Co., Columbus. Ohio 
* Layne-Texas Co.. Houston. Texas * Layne- 
Western Co., Kansas City. Mo. * Layne-Weste:n 
Co. of Minnesota, Minne apolis, Minn. * Interna- 
tional Water Supply Ltd., London. Ontario, 
Canada * lLayne-Hispano Americana, S. A.. 
Mexico, D. F. 


- *® Louisiana 





WELL WATER SYSTEMS 
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